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ANNUAL OF SCIENTIFIC DISCOVERT. 



NOTICES OF THE PRESa 



''K<>thloj;wliiakHtnii^red In tbe «JeDtiae vorid during the pot ^Mr.ioeiiu 
bare escaped Us UteDUoa of Ihs IgdiuiriuuB edllon. We do not h«lute lo pronoun 

"ITili li ■ hlghlT ■rtaible work. We have here broaaht togelher In a Tolunia of mod 
rale Bias, "Jl Itae leading dlaoorerlea and inreotLons which nave diiUnaalibed the pi 
year. Like the hand on the dial-plale, ' it marlia the proereu c^ the 1(8 J The plan h 
tmr wannest wiihee B* lu eoHneni aaceese."— C*™Haii Timi. 



loot poaeerioD the ledger of progroM ror 1848, MUbWDti lo B la a eon- 
le opetttloni of the world In gome of Ibe higfaeat boilnei* IranMSIIoas. I'd 
ucutios bu been worth; oT lla aim la prslK eutDclent.*— S}>niieMd At- 



'> We oonunend It ai a aiandard book of relbrenca and general loIOrautlan, br IbOM 
who are so fortuuUe u lo posHbi U."—Saiitnlag AmnUir. 

"A bodf oruerol knowledge, Indlipeneable 10 rvecj man who dealrei lo keep np with 
the pragreat of modem dlKoverj and loientlon."— £«!« Cmritr. 

"Must bearmiet acceplnblevuluine toerer;one,andgrealIJfKIUUite thedlffiakHior 
ue^ knowledge'^ — Zim'i HtraJd, 

"Aijoat laiLiable and intereiling papular work ot Kleuce tad ltL''—traiUiifl*n Mii- 
(imuil hiUUigcrcir. 

"Aiicta collodion of beta, and one which will be eigerlf mad. TlisaBuiiintcrflnfomk- 
Uoa contained within its pages la very large.*^ — Evening Oateae^ 

« Such a liBT lo the progreas aod facts of acleoHBo diMorerjr win be BTBrywharB wal 

» A moat laluable, complete, and compreheniilTe nunmai; of Ibe exliling BuM of id- 
aoce ; It lB_replete w\tb lulereai, and ought to have r "'""" '" " ,-'---■■ 

" We commenu ji to Qii wno wian wi 

th^ have iDientsd aometfalng, and ars deslroiu 

"Thla la oae of the moat valuable worki which the omta haa bnwghl totlh during the 
present year. A greater amoonl of aseftil and valuable Information cannot ba obtained 
from any book of the sameelzewilbln our knowledge.^ — Waihingtm Union. 

"Thil Important volume will prove one of (he too«l aooeptable lo oui eommnnlly tbM 
taia appeared for a long time." — Pmiitnct Jnmal. 

"OlikliaBeMTalameaodaaaarBlons. Sncb a book haa king been wanted in Aoer- 
loa. ItAonldieealTaawidB^Teadpatmuae.'' — SeinHfcjamirUaii,Miii lark. 

"ItmaataawiDtliagfeilUboth amoni msnof Bcienoe aod the people. Noonawha 
(beb anf latenH la Ik* iBtellactnal n n i gr sn of Ibe tge, no mechanlo or arttaan, who u 
plnataexcdtnUavoeaUoDican altera to bewilboid It, ATarjooplooa and aeonrato 
bdax give* eoe all needed alii in bla iDqnlrisa."— PAit. CliTiiiian OininKlt. 

"Oneoribemoitiitetnlbaohiortliedar. £iet; page id' II oontalni nme naefol la 
' liDnnallaii, and there will be no wtale ot llnia In lie may."— JVur/sU Dimxrat. 

"It la prec*tir Midi d work aa will Iw hailed wllbpIeBsaie by tbe mnllitade of Inlelll 
EBBI readan who deilie to have, at the doee ot each jear, a properly digested teooid at 
Ita progKiB In nseful knowledge. The |Hw|ect of the ediian Is an eioellenl one, aod da 
twraa and will commend ■iiooeas."'.sJVM£ Amiricitn, Fhiladdphia, 

"Tmlyamoat valnable valnms.''~f»iirlubn (s. C) CkHirttr. 

"There ate IhwwDika of Ihe leaiOB whose appearance we havenoUeed with leonBla- 
aeresaUBfactlonlhanUilaadmtnble maniuL The eioeedlng Interest of the enltjaela M> 
wblch It la devoted, aa well as the remartEably tbnroagb] paUeot and Judlolaiia manner In 
wbl^ Ibey are handled br tta akUfal edilora, eoUlle It Id a warm reoeptloo b^all tb« 
(Hendl of solid and oaefol learning."— JVnt rark Tritiau. 
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THE POETRY OF SCIENCE; 

OB, STDSIES 0? THE PHTSICAL PHENOMENA Off NATOBB 
BT KOBERT HUNT, 



NOTICES OF THE FBE83. 

Uu wondroai worfc> of creUlon to the bBlleftn, and wonUp of, ■ Flnt Onat 
* One or the most reuUble opIlomH of (b* prMent atata and profmi of 
ve piTVjiid.''—Jlominff Herald, London. 

Wind irooiL Tbt mbJecC la Tarrwan dcall 



"TUa book ricbl/ dBaerTBB the aEtantloD i>f ihfl pablic. TtaobJect.u mar be anrmlaed 
fan the title, la to palot (be poetical aapect of aclenaa, or rattaer (o iboir that the deepe' 
HliiTHIli|aleithemTalerteiornauite— Tbelberlntbeltiniiatlon ofa DonUneot. In lb* 



I bidden bi tbe uptha of aclence, and neada bat a maner ipkrit U> erobe II In abapea vf 
- ^- " r.f7Ar^jKai 'CVonieJL 

'beieadirllblotenM,brtheloTena(DatDn and of ideiice."— JT. T. TrOmu. 
-ilttan Id allele not nnwonbr of lbs gnndeniottbeiiiltiect"— JT. f. A<. Fail. 
ittaor, while adberlni to tme ecleoce, baa aet fOrtli Ita tiDlba In an neeedbi^ 
w«iij>«ui.goirlB."— JC™ Tori Comn^cial AihtnuiT. 

"WearEheaiilljelad to hs itaU tntereatlDg work i^-pnblbbed bi Ameilca. Itlaabaak 
Out it a hook." — aiienlijle Jmerican. 

(Dm the areiDa of idenee •apuJaUy. baa the ulbor glflaned wbat mar be pnparir 

jd berpoetrr, whicb wUlmakotboiiookoitaof tbenuHtlnlereatbig cbafaeler to tb* 

mtaUlgant roador," — Clu^Uan ibrofd. 

"Ilia leallT k wleiitUe tiwtlH. atted to liulniDt and eulana tbe mlud ottbe Kader, bnt 
at tbe aaiuKiw II Inmta Ibe nibjKla II deBrlbea itltb tba ladlasoe of tba lnia«liiatlan, 
DBd witb tbe ebanntaic aaaocbillaii orpnalrF. lb* book well deaerrM tbe ntle It baara, ana 
kabaaatlfnluliubiSoiiof Ibe-poeUebitenataiatbelODfa tamaororthadliciualoiu ot 



iDiC readabia, latamtliu, and tnatroctlTa irorka of tbe Und, that ire 
PAiTadetp/Ma OhrttHimOiitmr. 

B prodncUoD, Ui. Hunt oOln ■ beantUU eplttune of lb* pbyilaal plie- 
>nteiiip]stlDn of TBit etenial troths! Tboagh full oClnnimi 



hcU cited In 

■trtD£tbui tba poalUoD In which they ara placed". 



lei)- becaue tbey are inch. bBl with Inu pbuo- 
ilaced."— ffoiAm^ton Sion. 



la laise. and Iti 



Intendtinff." — ZiAi'i Berald- 

" W« DoBeed tbli «lo<ment work, while It was In the coorae of pnhllcaUon. It I> now on' 
fa beaauralat^.mdmakea with thenota, which aia foil and ea ralnable aa Ibe teiO 
,._H!... "leithanby thut inpplrlDB them with eibanaUeia matCTWjjmUeoW 
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FOOT-PRINTS OF THE CREATOR ; 

THE ASTEROLEFIS Of STAOHNESS. 

Br HUGH MTT.T.RR. 



BT LODIS AQASSIZ. 

hutcter, tbe ■ Foot-prlnia ■ ti not mrvuHd by titf moden 
itv, u mAintaliifld bj Lamarck, and bT thfi antfaar of tlM 
,..^.MM.^^...M^^^- --^ ,,«, .,».^^jd even of \lA HombUnce of^utii, and reatored to On Creator, 
u aovtmoT ct Vq« nnlTemjUiat i>over and thoflA fonotlDiia vfdcb be was aappoaed to bar* 
iHUoed at tn blrlh. < * * Tba fiutb bu attll coiDirander ml^htjiecnla,— and oreat nv- 
olauoQfl ore yet to Isaae from Bepalcbnu of ttono- It la from the vaoiu to whlcb ancLeot 
llfiB baa bean consigned tbattlia hlatory of tbe dawn of U£b la to bo composAd-"— ^orA 

. "SolaBtUlotaKrwTMlgetqiudlrrHunkiUeRiTgoiiipnlwittlTeneH nid MODneT; kMtIb 
ataUtliii«alunilari7alaa^Tini,aM»w*iAil,nDglinaatvlU, and vltboat Mtm, (Icb 
Se moat utaSl udgnHfld itiStlcttrVtlndi^ tha plfrfUl, tbe grubk, and Oia irtgor- 
oDi, to ttM Inuiwln tUMiuiioa of tnit thaulrti jniulr eipnaHd ; raiaontaif at odd* 
0(nnritfiautT*tiitMve,sfi<mtliigninhaBl ptlntMly dinot In ip^katlon,— lkei« qul- 
Itlea Camilla* to nBavtlM*7Mi'PtlDa^ ana of tbaiKiat parlMt nnrtMlani of etiw, tuA 
de&ooM 01 Iralb. Ibat nn uael lolaBM ba piidiiBed."-^nw <n>irclk JAv»tM. 

Hb. BiiaEUn>,alane«tlngof theBTiUab AaHMtattoBiHU ba bad never been k> nuat 
oatmdBbedlnbiaUAiibrtbepoweTaofanrmaBtaabebadbeenbyttaoBeolortcaldeaQriptlanv 
or Ur. Millar. Ttaatironde^ man deacilbedibcaaobJectaifiaiathclUtTWblcb made blm 
aabamad 1 tbt compMntlTe m«agcen«M Had porartr ofbli own deiciipUoDB In tbo " Bddgs- 
.tt»,"vlitS>liadflutIimboursaiiddaraofUbDr. OKtoald vt^ Hit Uft Hand 
wehBoiotr»of^**crifHotiatVdttnan! and If It pleaaed Prorldenee to spare bla 
, be. If anyone, woiudoertalnlj- render science attractive and popolar, and du 
loe to tlHolofT' and geolocyp 

tblB Toit Is moat ringalarly clear and vlvliL riling at times to elooaeneo, 
rsiBbigtbeTeiidervltfitbeldu tbat be fs brouBbt In contact -nltb greai 
m It Is neoeaaary, tbera are engnvlnn to UlDstrate tbe geological remains. 
. (nrmaona of tbe beat detincM or TrntbtliatBoloDce can produce, "—^tonv 

omo It esMclaUj- wortby tte attention of Iboae who are aa fSarfiil of Iha ikeniloul t«nilen- 
alea of natural science. We ejpect tbls Tolame vlll meet witli a rery eitenil'e sale. It 
^oiLld be placed In eyeiy SabbatbSobool Ubnuy, and at ereir Gbrlstianflraslde."— ^ifflt 

■'Hr. Mmar'as^elsnmarfaiblrplusbu: his mods of popnlaifilng nologlOBl knowl- 

edca niisarnssed, periiMB nsegmulsdi and iba deep rein of rararence^r I}" 

Hon paivadMg all, adds Inlensf and vdlno lothOTDlDma." 



Hon paivadMg all, adds Inlenstand vain* to the TDlama."— ir« Tart Com. McrrHtn: 
"The pDbllibanbata aula eovared tbemselfea Mth honor, I17 flTlng to tbe Amerlci 
vnbllo, wllb tbe Aatbor's peimlsaloD, an elecant teprtait of a ftirdgn work of iclenc 
wa aameatlj bespeak tbr tbu woA a wide and me droulatlotj, among all who lore sdeni 
mncbaudnllgloa more."— Pss^Jon JtKordfr. 



and always. 



-ir« Fort I 




j> AID LaraoLtr, fcbubhbbs, Bosnor. 
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THE OLD RED SANDSTONE; 

NEW WALKS IN AN OLD FIELD. 
BT HUGH WLLEO. 

TBOK TBI FOURTH LOVDON ■ V I T I O X — II.[<D«TXAT1 



AmUer,Eii boUctOf ICr- VOUr'i *'nm lupnuloiu of Enflud laa tba PcopU," lA 
m* MmnglamOr.oflUj, im, teiamtncnbTwKFiXLf. "Wt piwvaa It ^ not hom 

aibaNMwilMBOfllMifb W 

a Pnt i«ad Out woifc. Bmlrl 
ir, bflaUlM Old baportanl contril 
t«n In a i^la vbJch plAcei the t 
■IB' p . . HS pTOT« taliDHlf tr 



"AfMlDglcid'iioit, (null laitze,imp»iendliiElii>pMt nd mnmu; lu eontmli, Uia 
WHueUntloaaiwmtioniiriiicI; lu it;]*. Uie beiuUfiil Umpudtr of tnllit ma idtOfsUiBr 



IMlni, >p«fMtc«iiiiiiu1dDf UisflnutlURiUBB, ud a buntlfnl milon of jihllsMjilir md 
poetry. Ko (Wloglit su psniia UiJi TDlama mthoat Initniclloa ua dsUtliL"— AilH- 
■us'i Jaieriam JtunuU of BeitKct. 

" Hi. HtUu-'i eiceediogly Intereatlng book DD thll fomuiUoil Is jiut Ilia »Tt of woik to 
toAa U17 labjKt pofrDlu. II li irtltlsn In ■ mnutaUr pleailnc itrla, sUI wntali ■ 
waoOarfal amonnt oTlntbrmitlaii."— Watn^aalte Bttiet. 



Boov, clTtag u Hccoont of (ba lnTutlgHU<mi of Hr. lOZlar, tyAM 
lBtlubI^itt«miofUip«iHTenmceiuidliigetiiin;uiKeDtOKUt. 'Wllh no other *dtni 
(igu than B common idncatlon, br ■ ouefnl nae of liU mesu, fan bid beea ulila la fir* 
UmMlf a uoetlaDt (dacUJon, aod to tlenta UmHir to 1 poilHon wlilcli U7 man, In mj 
Allien Dture,m]^tweUcnTr. He bad aean aome of Us paiwn on geologr, mlltan ta ■ 
nrla K> beutlfii] and poatloal ai Is ttantw plain geologlili, Ilka blnueu; !■ ih* ibad*. 
OOVU) JLKD LDTOOUI, 7DBLIBHXBS, BOBTOX. 
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PREFACE. 



In preaeating to the public the second volume of the Annual 
of Scientific Discovery, the EiJitors desire to say a few words 
concerning its objects and character. It b not our intention ta 
notice all that transpires of interest in the worid of science from 
year to year, but, exercising a proper discretion, to select and 
condense what we deem of general importance and interest, so 
as to bring it within the space allowed us. This course we have 
endeavoured to pursue impartially, sparing neither labor nor ex> 
pense ; and if it may seem that undue prominence has been 
given to transactions or discoveries emanating from any partic- 
ular locality, a reason will be found in the fact, that either more 
has been accomplbhed there, or that what has been accom- 
plished has received greater publici^. While we have, in 
general, made our selections from standard authorities, we have 
yet, in some cases, departed from this rule, and we may here 
say, once for all, that we do not hold ourselves responsible for 
the accuracy of the statements made, our task being to present 
a correct abstract of what we meet with in our examinations. 

The Report of the New Haven meeting of the American 
Association not having been officially published, we have de- 
rived our notices of its proceedings from the full reports pub- 
lished in some of the newspapera, and from private sources. 

The general features of the work remain unchanged, but 
important additions have been made, and no pains have been 



q>ared to impiore it in every particular. Among theae addi- 
tione are the Meteorological Tables, prepared expreaoly for us, 
the tables of Weights and Measures, and the Beview of the 
Tear, into which, while glancing at the progress made in the 
world of stance, we have introduced much mteresdng infor- 
mation. 

In regard to the Index to Articles in Scientific Journals, we 
would say, that it is not intended to be a comjiUU index to such 
jouroals, but simply to embrace references to such articles as 
contain important or intoresting information, and are not no- 
ticed in the body of the work. Great irregularity has been 
experienced in the riMseption of our foreign journals, which fact 
will account for some apparent omissions on our part Want 
of room has compelled us in general to omit extracts from new 
books sent ua, but we shall endeavour to supply the defect here- 
oAer. 

The favo-able reception which the Annua! has received in- 
sures its continued publication, but it is highly probable that 
herea^r some important changes will be made in it, by which 
its value will be further increased. We should be happy to re- 
ceive orig^al communicationa, provided they are in our hands 
as soon as the first of December. 

Cahbkidge, Febniftry 1, 18S1 



Dgilizodb, Google 



NOTES BY THE lEDITOBS 



PROGRESS OF SCIENCE IN 1850. 



The half-centBrj wliicti ended with the jreor 1B50 hsa been an ereatfiil 
one in the annals of science, and especially of American Bcience. Hoir- 
•rer interestiiig and instmctiTe it wonld be to trace its prt^reas, wa shall 
content onrgelres with the narrower tssk of a cnnory review of the aden- 
tiQc world daring tlie single jew which hits jnst closed, introducing some 
ilema of Information which we believe will be fbund interesting. 

The AmericBD Association for the AdTancement of Science has held 
two mee^gs dnring the past jear. The first, k BemiBDnnal meeting, 
at CharlestoQ, S. C-, which commenced March 12th, and continned ftre 
days. The whole nnrabcr of popera presented was forty-eighty of which 
dghteen pertained to mathematical and physical science, and the remain- 
der to snbjeciB connected with nataral history. Among the latter wnt one 
from Dr. St. Jnlien Bavenel, of Chailcaton, snnonndng one of the most 
unportant discoveries of Qm year, viz. " that the development of tissues is 
parallel to the growth of individnals." Thia paper onfortnnately has never 
been published. FroC A. B. Bache presided at this meeting. The great- 
est hospitality, both public and private, was extended to the members by 
the city and ita inhabitants. With an unexampled generosity, the Corpo- 
ration of Charleston assnmed all the expenses of the Association in pub- 
lishing the papers and proceedings of the meeting, the whole fanning a 
volume of SIS pi^es. 

The second and annual meeting of the Association commenced at New 
Haven, Aug. ItPtb, and continued one week, Frof. Boche presiding. The 
nnmber of members in attendance waa larger than ever befbre, and the 
pqMTS offered covered a wide range of subjects. Tbe annual addresi waa 
deUvered by Prof. Henry, the retiring President of the Association. 

At this meeting various measures were adopted which are calculated to 



VI NOTES BY THE 

pUce Ilia ABBodation apon a mora «Stetive and permanent bsus than !t 
has previotui; occupied. Among th««« were the election of a gueial 
aecrouu?, a permanent Mcretarj, and a permanent treasnrer, the tni> latter 
to hold office for three years. The permanent secretary will receive a sal- 
ary of S 300 per anniun, and will saperinleDd the pnblication of the pro- 
ceedings and conduct the correspondence of the Association. The annual 
nthscription of the members was nused to three dollars, the conlinnance 
of the membenhip being made dependent npon its payment. For the 
year 1851, the Association Toted to hold the semiannnal meeting at Cin- 
cinnati, commennng the first week in Ma;, and the annual meeting at 
Albany, conunencing the third Monday of Angnet. A resolntion was 
also adopted requesting Prof. Henry to delirer an address at the meeting 
in Cindniiati, " Upon the present condition of American science and the 
means for its adToncement," The following offlcers ver» elected fbr the 
ensuing year: — Prof. Agassiz, PreMdent; Prof. W. B. Rogers, General 
Secrettuy; Prof. Spencer F. Baird, Permanent Secretary j Dr. Elwyo, 
Treasurer. Among the numerous membei* elected at this meeting were 
Uiss Maria Mitchell, of Nantucket, Mass., and Miss Montis, of Pennsyl- 

The twentieth amrnal meeting of the British Association commenced in 
Bdinhnrgh, on July 31, and continued for one week. It was mora numer- 
ously attended than nsnal, and eminently successful in all its objects. Sir 
David Brewster, the President, in asenming the chair, brieSy alluded to 
the progress made in several departments of science since the fbrmer meet- 
ing of the AsBodation. In his glance at astronomy, he stated that Hr. 
Iiassell, of Liveipool, had recently been able to observe " the very mi- 
nute, but extremdy black shadow of the ring of Saturn upon the body of 
that planet. He observed the line of shadow to be notched, as it were, 
and almost broken up in & line of dots ; thus indicating mountains upon 
Qie plane of the ring." Afler noticing in a highly complimentary maimer 
the new law discovered by Mr. Daniel Kirkwood, of Pennsylvania, he 
says : — " This law requires the existence of a planet between Mars and 
Jupiter, and it follows &om the law that the broken planet must have been 
a little larger than Mars, or about 5,000 miles in diameter, and that the 
length of its day must have been about 57| hours. The American astron- 
omers regard this law as amounting to a demonstration of the nebular 
hypothesis of Laplace ; but we venture to say that this opinion will not be 
adopted by the astrouomers of England." 

" It has been long known that the iiaper^t truisparency of the earth's 
Btmosphei«, and the nneqnal refraction which arises fi^>m differences of 
temperature, combine to set a limit to the use of high magni^ing powers 
inonrtel^copes. The Marqais of Ormond is said to have seen from 
Mount Etna, with bis naked eye, the satellites of Jupiter. If this be true, 
itiiat discoveries may we not expect from a large reflector working above 
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the grower strata of onr almoapliere I " Tho British A 
fonner meeting, had, in conecquence of tbese views, petitioned the goreni- 
ment to establish a powerful telescope at some point in the gontbem hem- 
isphere ; this Tcqnest Sit David Browaler thonght wonld be granted. He 
also iQCommended the fonnation in England of an aaaoination similar to 
the Prench Academy, composed of men eminent for scientific DsefolneM, 
who might bo enabled b; means of a fund to devote themselves wholly to 
identific research for the public benefit. 

The next meeting of ^e British Association will be held at Ipswich. 
The President far the ensuing year is Mr. Airy, the Astronomer Boyal. 

The Keport of the licgcnis of the Smithsonian InstitBtion contains 
mach infonnatioa as to the operations of that noble foundation. The 
memoiis are published separately, and afcerwarda bound Into volames, 
and it is proposed that bereaAer copies of all the publications shall be sold 
at a price merely sufficient to cover the cost of printing. Among the pub- 
lications made or annoonced during the year are, — Besearebes ot) Neptune, 
by 8ear« C. Walkerj Vocal Sounds of Laura Bridgman, by Dr. Lieber) 
Microscopic Examination of Soundings made by the U. S. Coast Survey, 
by J. W. Bailey; Physical Geography of the Mississippi Valley, by 
Charles Ellet, Jr. ; Mosasaurus and Allied Genera, by Dr. R. W. Gibbes ; 
Antiquities of Western New York, by E. G. Sqnier ; Embryological Clas- 
dficacion of Insects, by Prof. Agassii ; Gxploslvenees of Nitre, by Dr. 
Hare ; Occultations for 1851, by John DowDcs ; Ephemeris of Neptune, 
for ISEil, by S. C. Walker; Keport on the Discoveiy of Neptone, by B. 
A. Gould. Mr. TValker calculated front recent observations an empirical 
orbit of Neptune for its whole revolution of 166 years, from which he 
was led to conclude that Lalaude had observed this planet on May 10, 
1795. Eziunination showed that this was the case, but owing to its change 
of place Latande bad marked it "donbtfuL" From these data Mr. W. 
was enabled to calculate a puce elliptical orbit, and Prof, Peirce has calcu- 
lated the perturbations in its motion caused by the other plancCs. By 
calculating the efi^ of Neptune on the other planets, he has explained for 
the first lime since its discovery the anomalies in the motions of Uranas. 

The Institution has awarded a small premium to Miss Mitchell, of Nan- 
tucket, the discoverer of the comet known by her name. A grant was 
also made to Lieut. Gilliss for furnishing him with instnunenu fbr his ob- 
servations in Chili, but Congress lias refunded the sum advanced. It is, 
however, proposed to send him some improved instruments- 
Collectors of objects in natural history have been sent to Oregon, Cali- 
fornia, and Mexico, by private gentiemen, with whom the Institution co- 
operates. A collector has returned from New Mexico laden with a val- 
uable collection of plants, seeds, &e., a complete set of which the Iiisti- 
tioD win receive, while the oUiera will be divided among those who sub- 
scribed to defray the expenses. They will be described by Dr. Gray in 
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Ute " ConCribntioiu.'' The Mme collector ii hot exploring the ngkA 
anrand El Paso. Another coUectoi U engaged in exjjloriiig the gnat 
raUef of the Salt Lake. 

Some pnigrew It taakiog in obtaioing detcriptions of (he aadent mon- 
nmenta of our countrj. The Temlor/ of Mineeota has eatablUbed a 
Biatorieal Sode^ fbr thii pnrpoee. An elbnologicol diart of this coon- 
tr7 ia preparing. The Bibliographia Americana, a catalogue and ac- 
connt of every book published in, or reUting to, North Amerii^ prior 
to ITOO, with references to the libraries where the; are to be foanij,i« 
making good progress. Prof. Gray is preparing a report on the forest 
trees of North America, to be illostrated with figures of the flowers, leares, 
fniit, &c., of the natoral size, both colored and plain- It is to consist of 
three parts, in octavo, with an atlas of quarto plates, and will be preceded 
bj a dissertation on onr klMwledge of the anatomj, morphology, and 
phjsiologj of the tree, with drawings Irom original dissections noder the 
microscope. The collection of instruments is increasing. At an ezpoiM 
of about 9 140, a collection of upwards of 10,000 specimens of veitebrated 
animals, principally reptiles and fishes, has been obtained. A eerie* of 
lectures is given each winter by distingnished men of this and other coon- 
tries, which are well attended. Undheimcr's collections, made near Hons- 
ton imd west of the Colorado, in 1843 - 44, have been described, and Ihote 
made in IM5-48are now being examined. 

Among the official sdeutiflc pnUicatione oF the past year are the Be- 
ports on the Mineralogy and Geology of the Lake Saperior Hiniag Be- 
gion, by Dr. Charles T. Jackson ; on the Geology of Alabama, by Prof. 
M. Tuomey ; of the Patent-Office for 1849, by Thomas Ewbank ; on the 
Progress of the Coast Surrey, by Prof. Bache ; and on the Geology of 
California, by Mobits. l^'Bon, Talbot, Riley, and otheis. 

The results of the Exploring Expedition, under Copt. WiUtea, are grad 
nally being presented to the world in a series of yoAt on the different 
departments of science, of which several Tolomes have been already pot>- 
lished under the care of the most distingnished scientiflc men of our coon- 
try. Prof. Gray Is engaged upon the Botany, and ia now in Bnrope for 
the purpose of inspecting the varions herbaria which may assist him in so 
important an undertaking. The description of the shells collected haa 
been intmeted to Dr. A. A. Gould, and the work ia in a forward stale ot 
preparation. It will form a Tolmne of about 500 pages, with an atlai <tf 
60 plates, containing upwards of 3,000 fignres. The fishes will be de- 
scribed by Prof. Agassiz. The previous Tdnmes of tho series are among 
the nioit valuable contributions ever made to American science, and the 
well-known ability of the gentlemen intmsted with the remaining volnmes 
is a guarantee that they will be in no respect inferior to those olieady 
issa^ The " Races of Men," by Dc, Pickering, baa, since its publication, 
been republished in England in a cheap form, and so extensively drcn- 
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Isted, that it is tnodi better known than in this comitTy, where Its higb 
price has confined it almost cxc1nsiTel7 to sctentiflc men. 

The American Jonmal of Sciene« and Arts, in entering upon its slz^- 
first volume, the eleventh of the new Beric«, adds to lis list of editors Aa 
name of Dr. Wolcott Gibbs. It is to be hoped that Prof. SilUman if at 
length reaping the reward for his energj and perBereiance in establishing, 
and contdnning throogh long years of disconragement and pecnuaiy losi, 
the first and beet sdentiGe journal in America. 

The Astronomical Joamal has been issued at irregnlar Intervals, nnder 
the care of Dr. B. A. Gould, Jr^ as maleriaJs acctimnlaled, twenty niun- 
ben having been pnblished before the close of the year. Eight gentiemea 
nibscribed S700 tor its sitpport, and one of them agreed to meet the re- 
maining expenses of Oxt jeai. The original commDnicatioos on astrano- 
m;f and pnre mafliematieg which it has coQtsined are of the hig^t char- 

The Uessrs. Appleton, tfte well-known publishers of Hew York, issued 
on Jan. Itt, 18S1, flie first nomber of " Appletoos' Mechauice' Magazine 
and Eng^eers' Journal," edited by Julins W. Adams- It is to appear 
monffily, taking as its pattern the London Mechanics' Magazine. It Is 
beautiftallj printed, and contains both original communications and selec- 
tions. It occupice a somewhat difffereat field from that already filled by 
Uie Scienlific American and tbe Farmer and Mechanic, and euppliei ■ 
want \^ch has long been felt 

The Dagnenem Journal, devoted to die Dagnerrean and photogenie 
art, was established in October, by Mr. S. D. Humphrey, of New York. 
As an evidence of the necesaty for such a publication, tbe editor states 
that titere are now upwards of 10,000 persons, in the United States, en- 
gaged in Ite TBrious processes dependent npon photography. 

At its meeting at Sew Haven, die American Association passed a reso- 
lution in fiivor of tiie establishment of a Zoolo^cal Jonmat. It is to ba 
conducted by ProfesBors Agassiz and Wyman of Cambridge, Dana of 
New Haven, Leidy of Philadelphia, and Baird of the Smithsonian Instl- 
tnlJon. 

The preparation of the American Nautical Almanac is progressing 
rapidly. Finding that the tables of Bessel and Hansen wonid not be pub- 
lished as soon as was expected, Uent. Davis has cansed tables to be pre- 
pared fiir provisional use, by enlacing and correcting some of the old 
ones. A new set of tables of Mercury has been commenced, and various 
ICapFOved modes of computation have been introduced for lessening the 
labor and increanng die accuracy. Means have been adopted ibr fitcilitat- 
ing observations of the solar eclipse of Joly 28, 1S51, and many advan- 
tages are antidpoted from a comparison of calculations and observations: 

laeot. Maury is about to present to Congress an elalxnate report giv- 
id Tiew of the results obtuned by the observations on Aa 
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wlndi ud enrreiit* of Hie oceui, carried cm and ndnctd onder iixme. 
Mora ibMa IfiOO tcskU art daily and lioarlj engaged in mailing obuiTBr 
tioni on the winda and cnneota, ratna, otlmt, Morroa, elecErical phenomena, 
figt, clonda, drift, umpuatnce of the air and water, &c. The abtmet 
lo^ alread; receiTed make 300 volnmu, avera^g from !,000 to 3fi00 
daja' obHrrationi, and the nnmber is increuiog fatter thao Ihej can bf 
Mdnced. " Pilot Charti," Bhowing the point of (he compau from whicb 
tbe wind blowa in all parts of the ocean for anj month in the year, haT« 
been already pabliahed for the Nortli Atlantic and for Bi«iil, within the 
trade-wind reg^n. Tboae for the Sonlh Atlantic and the Padfic, froi^ 
the equator to 60° S, and ftmn 70° to 1S0° W., ai« in prew, while tboae 
for Ibe entire Padfic and for the Indian Ocean are in a fbrward (tale of 
preparation. The object ia to procnre at leatt a hundred obaerratiana for 
each month in the year for every aquare into which the ocean ia divided. 
This would require for the three great oceans l,6G9,300ob«erTatioiUftftlif 
winda alone- In Mine square! and for aame montha, over 1,000 obaerra- 
tiona have been obtained, while for neighbonring eqnatea not a single one 
bai been received. Tbeae inveBligatioiu will shorten Ibe pasaage to £n- 
Kp» about a day, and that to the equator from two dayi to two weeks, 
aiccording to the aeaaon- Over S0,000 sheeU of the wind diatta have been 
diatribated, and the demand ia Increasing. A tbennal chart of the Nortb 
Atlantic, exhibitiag the temperature of the surface-water, in eight (heels, 
if in press, while a umilar one of the Sonlh Atlantic is nearly ready. 
Among other results, they indicate a Tibratory molion of the Gnlf Stream, 
varying with the season of the year. 

At the annual meeting of tbe Boyol OcognvUcal Society of Iiondon, 
the Pauou'i or Ticloria gold medal was presented to the Hoa. Abbott 
Lawrence, for tranimission to Cot. rremont, in token of the ^predatioit 
of his contribudona to the geography of Weitem America. 

The Geographical Sode^ of Parii baa bestowed its annual piiee t^on 
the two brolhera D'Abbadie, fbr their travels and explorationa in Aby*< 
^nia, prosecuted for eleven years, from IS37 to IMB. 

Among the prizes awarded by the Itencb Academy are, one of 3,500 
tttna to M. Leclaire, for the implication of zinc-while as a paint; one to 
M. Bocber for an apparatns for distilling sea-water j one, each, to X)n. 
Jackson and Morton, for their share in the discovery of Ihe amesthetia 
effects of ether ; and to Messrs. Galle, Hencke, Bind, Graham, and Gas- 
paris, for aitronomical discoveries. 

The surrey of the coast of the United States is steadily advaodi^. 
Tbe trigonomebical portion now extends imbroken Irom Portland, Me., 
to within fifty miles of the Capes of the Chesapeake, and, with an interval 
of about one bundled miles, to a point beyond C^te Eatteras. It baa 
been commenced in South Carolina, Georgia, Florida, Louisiana, end 
Texas, while it is cconplete in Alabama, and nearly so in MJiritsippi. 
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Hfl otter operadoiu fbllow cloself upon the trigonoinetiy. Faitiei ore 
also employed on die Paciflc coast. The lut Beven years hare shown a 
geia in economy of one and three quarters to one over tbo expenditure 
before that time for the same woik. It is to be hoped diat the propcwttion 
to place the snrrey in charge of the officers of the nary lolely, will not 
mcceed. 

The party connected with the Mexican Boondaiy Commiaaion contain* 
among its members Beveral scientific genttemen, who iiill, it ii believed, 
find a rich harrest in the bb yet comparatirelj miezplored portion of oar 
conntry to which they have gone. 

Hie RnMitiu Oeogr^bictd Sode^ has dedded npoa exploring; that 
portion of the Northern Ural which lies between Mount Ewognar and the 
pass of Eoppol, an extent of 2,000 wcrsta. 

It is well known that nnmeroos expeditions hare been sent flinn Qreit 
Btit^ in search of Sir John Fmnblia. Two vessels pnrchased and 
eijuipped by Mr. Henry Grinnell, of New Toik, bat famished with erewa 
and officers from the IT. 8. Navy, have also joined in this praiseworthy 
eflort. At the last accoonts tbey had made considerable progress, but 
bad discovered nothing. During the year, however, some of the English 
vesieU have discovered what are pronounced to be nndoobt«d traces of 
the lost navigator, bat they only indicate his position in 1B4S, the flnt 
year of his abseoee. 

The committee appointed by the American Association on the subject 
at an American Prime Meridian have reported, that, of the twelve of their 
number who have given opinions on the snbjcct, five were In ibror of the 
old standard, five of the new, and two tor using the former for nautical, 
and the latter for gcogtaphical and astronomical purposes. These views 
trere commonicatcd to a committee of CongrcBs, who advised the retaining 
the Greenwich zero of longitudes for navigators, and the adoption of the 
meridian of the National Observatory " foe defining accnratoly and per- 
maaentlj territorial limits, and for advancing the science of astronomy in 
America." 

A iDovement has been made in Europe (br the inttodnction of a new 
and naiversal meridian, that of Cape Horn being the one suggested. 

In 1847 Dr. (Jerling snggested the unportance of a new determination 
tf the snn's parallax, by observatioiis apon Venus, at and near her station- 
ary periods, Inasmuch as the received parallax rests entirely upon ob- 
servations of the ffansit of Tenus in 1T69, the results derived from which 
diflffer by an entire second, thus leaving the dimensions of the solar sys- 
tem somewhat donbtfuL By simultaneoas observationE on Man In tlu) 
northern hemisphere, and on Venus in the soatherii, this error may be cor- 
rected. The importance of this matter having been represented lo Con- 
gress, in August, 1S4S, they anOiOTiied tiiie fitting ont of an aatronomlell 
opedilian to Chili, for the purpose of making the necessary obtavukiaB 
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of Tmiu, in '•9'np^im witb the Nationml Obtttnttirj at 
This oqieditiHi mi placed nnder tbi charge of Lient. (mi», U. B. Sktj. 
Suitable biuMiDgi wen shipped to Chili, ai irell aa two telean^iei eqa*- 
torially niDiuxed, a Mieiidian drcle, a dock, and Aree chrontRnetera. The 
expedilicHi uiLed Mreral months lince, aod at the lait accounti ohaerra- 
titHU hod already been commenced at Santiago. The obcerraliont etip*- 
ciallj contemplated conaitt of differealisl mounrements daring certain 
portiDiu of 1849, 1850, 1S61, and lS52,npon Uan and Venns, with certaio 
atari aloof dwr patba. In apiie of bad ireatber, Lient Gilliu had in ten 
nights in June, with eight zones, made 444 observationA ; in sixteen nights 
in Jnlj, oilh nine lonea, S18 obserrii&nis ; in twent; nights in Augail, 
with ten tones, 6TB. from the middle of Tebraary to September SSd, not 
modi short of 5,000 itan bad been obterved, and this number would 
piobsblj be utcreaied to 20,000 during the eusoing season. 

A new wing is in process of conitmctiDn at the Observatory at Camr 
bridge, which is to be devoted in part to astrooomical, and in part to me- 
teorol^pcal putposei. It i« to contain a CMoet-eeeker conitmcted upon a 
new plan, bj which it is expected that the labor of se»i«faiag for IImm 
tnnsient visitors to our sphere will be considerablj diminished. A sd of 
Mlf-re^tering photographic instnunents will be [daced in the baseaien^ 
firom which important re«Dlti m^ be expected. In the remainder of th* 
bnilding there will be a computing room asd a libraiy, to the coUectkm of 
which a verj lib«al som can now be annnaUj devoted. If it is deemed 
adnsabIe,iuheriaatromentscaobe introdoced. Theezpeoieof thebtiild- 
ing is de&ajed bj a snlweiiptiaii raised throng the efforts of J. Ingust^ 
Bowditdi, Gbc|-, of Boston. 

Snring the past jeai snch meaamvs have been adopted as will, it is be- 
lieved, secnre the erection of an tduervatoiy at Biookljn, N. Y. Over 
tao,000 have been already suhecribed, bnt nearly as mncli. more i« ra- 
qniied. It is proposed to procure a first-class redacting telescope, a tat- 
ndian-drde, a clock, and various smaller instmmenta. 

The loDgitnde of Cambridge Observatory west from Greenwich, as 
dednced from a comparison of 116 dironometers conveyed boa liver- 
pool to Boston in thirly-four voyages of the Cnnard steamers, in 1848, is 
4*^ 44<*' 30'-.5 ; that deduced from lunar occaltations and solar eclipses is 
^b. 4411. 3i>..7_ irhile that deduced &om 87 additional compariwos of 
chronometers in 1849 differs nearly two seconds of time from that pre- 
viously obtained by aatronomical obeervationa. 

The volume contiuning the observations made at the National Observa- 
tory in 1S4S embraces a catalogue of some 13,000 or 15,000 stars, most of 
them tinkoown to any existing catalogues. It forms a quarto of, not lesa 
than 1,000 pages, and is the largest worb of lite kind ever pnUistwd by 
Uy obieiTatoiy ai the result of a single year's labor. 

Nowbeie hai mora acting been displayed dnriiig the ;Mt jnr tluui in 
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tttS dif«i1»mt o( meteraologj. Tbe BmithBonian InMiMioB now n- 
atftu aboBt (me hundred and fifty monthly retnmi flvm kxalitiM widdy 
■epvaled Smm e««h otter, atkd dinribnied otct difierent podioni of the 
United States. There an dues cIqmm of obGcrren. One elau itmiia 
the aapect of ^e sky, direction of the wind, beginning and end of rain, 
now, tc ; another, beiides these, noticsB the tempeistDre ; and the third if 
fazniehed with a full set of instmments for recording the idoH important 
Unospheric diangei. In this way we may hope to ascertain the place of 
origin, direction, and Telocity of motion of a ttonn, a* well as the dirao- 
tioa and Telocity of the wind compodag it, whether gyratory or inward 
and npwnrd. Tht rewrd of meleora will famish data for determining 
their deration and Telodty. The instmments bare been carefully ntade 
in New York, and the barometers are compared with a standard one pro- 
cored in London. Congiess has appropriated $2,000 to be expended 
mider the direction of Prof. Espy in a series of expeiimente baving an 
important bearing on the explanation of meteorologicid phenomena. Since 
1835 a system of mcteondc^^cal observations has existed in New Totfc, 
under the direction of tbe Brents of the UoiTeniqr of tliM State, bat it 
ha* DOW been lemrgsnized nnder the caie of Prof. Gnyot so as to c(»fonn 
' to that of the Smilbsonian Inxiitntion. 7 ~ 



movement towards organizing a similar system, and the medical d^Mtt' 
ment of the amy is to tmite with the Institntioa, while observations am 
expected from various places in Canada, Bermnda, tbe West Lidia Islands, 
and Craitiat America. It should be mentioned here 6M the duly news- 
papers oT New Yock leceiTe by telegraph abatiacts of the state of the 
weather at a huge nnmber of pUces, and, nnder tihe direction of the Smith- 
sonian Institution, it is expected that the telegraph will soon be made of 
great ose in forwarding such information. The Institution has faraished 
a set of magnetic appamtos to CoL Emoty, of the Mexican Boundary 
Commission. 

A meteorological society has been formed in Great Britain with tbe 
otyect of promoting in every way the pnrsnit of meteorological investign- 
tions. Bamnel C. Whitbread is President, and James Glaisher Secretary. 

A magnetic and meteorological obEeiraloiy has been completed at St. 
Petersbnrgfa, Bussio. It is intended to form a central point for the mag- 
netic and meteorol<^cal observations of the whole Russian empire. Iti 
director has tiie general saperintendonce of all the other itatioDs, and dim 
in a short time a very extensive and accurate system of ohaervationi will 
be in operation, from which important results may be expected. 

A sodety has been formed in London for the investigation <^ the lawa 
and natnie of epidemic diseases. Dr. Batungton is PresideiU. 

The American Academy have voted to adopt the French system of 
weights and measures in ell thdr pnblicalions, and at the same time hart 
expressed a desire for a new and universal thermometric scale. 
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At dw ChMkMon meeti^ of Om Akmdomi AMoewtiaii, ib« gawtfa a at 
tbe Baity (tf the hnmui lace «m brooght up, mnd hu aaat rccciml cMb- 
ridBiable attention. Tb« inveatigmtiona of Prot AgMNi hare led liiM to 
tfw foUowiBg conclanon u exprBwed to the Auodalion. Am a general 
pnpodtion, he wonU >ide with thoie irho nuunttin the doctriae of th* 
■Di^ of the race, if bj the nni^ of the race be meant nothing mora (has 
that all maakind wera endowed with one oouunoa nature, intcdlactaiJ and 
phfiiM], derired from the Creator of all men, were nnder the tame moral 
gOTvmnent of the nnlTette, aoatained similar relatiima to the Dei^, and 
worB alike iqipointed to retiibntian and immortalitj beyond the gixre. It 
wat qaile a dHerent qaeitioD, whether the di&tesi lacee were deriTe4 
ftom Ihe same common hnman anceatora. For hii own part, aiter givii^ 
to thie qoeition moch consideration, he was ready to m a in tai n that tia J^ 
Jfirotf meet of men wen dactndti fiam diffemt ttada, and that the Mo- 
Mio hiatoty did not confliot with tltii view. Tlie Jewvdi hiatoty 
«■■ the hietoty, not of direne races, bnt of a single nee of mankkid ; hot 
Iha exiflence of other races was oAea iscidentaUy alluded to, and dis- 
tiacdy implied, if not absolnCely asaeitedi in the aacred rolnme. 

An able work in opposition to the Bbore liews has be«D published dni- 
Ing the peat year, by Dr. fiachman, of Charleston, and nnmeroas essaya ' 
of con^erable ineiit baTe also appeared on the same side. On the other 
hand, some productions have been published, which it would hare beat 
better both for the credit of the anchors and the liberally of the age had 
tbey nanalned in oblirioa. The qnestioa, it appean to us, is wholly a 
■cientific one, and mnst be met as such. The reaolta of inrestigaiions as 
yet nnpnUidied and unknown to the pnblic are, in oar opinion, stroi^er 
in support of Prof Agassiz's vien^ than any yet brooght fraward, bnt 
whether conclusiTe or not the public will have an opportunity of deciding, 
"the recent researches of Prof. Owen, Dr. Neil, and Ur. P. A. Browne of ~ 
Philadelphia, tend incidentally to the same end. - 

Besides the fonnda^on which has been already Md by the Smilhsoman 
Institution for an extensive collection of philosophical and chemical appa- 
rttos, and for a museum, aeveral other institutiona and societies in Hoi 
oonntry have vrithin a recent period added greatly to their collections. A 
Telmble doaation of casts of Hitnalaya fossils has been made to the 
Boston Society of Natural History, from the Enghah £aat India Company. 
Thia collection fa peculiarly rich in Pachydermata, especially mastodons and 
eJephsBts, and will add a number to the species of both these genera. A 
mnseum of natural history has been founded at Charleston, 8. C, and from 
the extensive donations already made to it by Messrs. Holmes, Tumaey, 
Bachman, Ravenel, and others, bida fair to become one i£ the most ex- 
teuuve in the United States. The extensive collections of Prof. Agassis 
have also been placed in t^e Lawrence Scientific School, at Camln^ts. 
This collectioQ in some reepects is the most complete in sxistenee, and ia 
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otbcn ia only excelled by lOinB of the calebntad mueiimi ttf JBnropa. 
WiUium College hu beea so roitniwle u to procun the eelebiMed mja- 
eralogical aad geological cabinet of Dr. Enunoiu, nnmbering terenl 
thonsaiid gpedmeoB ; thii additioii nuikea the cabiaet of thia ioMitBtiati 
iBOie nearly equal the coUecliong at Sew Haven and Amhent, the laigMt 
in the (MonOj. Yaloable addilioui have been made to the State Cabiaet 
of View Yoi^, of foseils, by gift from Pro£ Hall, and an eztwuive coUm- 
tioD of Indian relica tud cnriOBities, by ptucbaH. The latter ve dewnbed 
in the Bep<m of the Begents of the Unirenil^ of New Toric. 

Got. Hunt, in his message to the LegiBlaCnie of New YoA, adTnritm 
" the creaticai i^an inatitntion ii^ Ae adVanceinsit of agrioaltnral nmbo 
and of knowledge in the mechanic arts." A morement in fkTor of an Ag- 
ricoltorat. College has also been made in the XjegialaniTB of Mwwehnaetli, 
and in Bereral of the other States, espedallj ia Ohio, where Fmf. Htfbor 
to at the bead of the eoterpiise, and in Hai7land, where a ntloable rapoR 
has been pnblished bj Dr. Hi^ini. 

A movement has been made towards ettaUisliiiig an extensire wwlogi- 
cal and botaniea] garden in the vicini^ of New YoA. It Js prc^osed to 
have an incoiporated company with a oqiital of Z 800,000, i^ which sum 
S 100,000 are to be devoted to the pnrchase. and preparing of abont 900 
acres of land, and to procuring aoimali and plants, while tlie remainder ia 
to be invested. 

Prof. C. C Jewett denloped to the American Assodation a plan for 
Btereo^ping the cat^ognes of libraries. It coasBti in Btereotypiiig the 
titles <^ the boohs separately, so that they may be traOHpOMd iu any -way, 
and a liije onoe made will scire tbr the cstalogtieB of all libraries conlaia- 
iug that work. 

Jqasmnch as time onfy can demonstrate the valne of any iaveation in the 
mechanic arts, it is obvioosly impossible to speak of the ezceUence of any 
porticalBT machine iavenied dnriog the past year, aad we pass th^n over 
one and all. The greatest achievement of modern engtoeeiing art, the 
Britannia Bridge, has tieen brought to a soceessfid completion, and has 
been in duty nsc toi some months past. The report on the applicalioQ of 
iron to railway structures made by cotomisdoBers appointed by the :&itiA 
gOTenuoent, after a long series of experiments, is of great impoit^ice, 
detailing, as it does, many new and unexpected fads. Should experi< 
ments now in progress demonstrate the success of the alleged improve- 
ment in the preparation of flax, its ioflnence, especially upon this conntry, 
can hardly be orermted. Since the close of the year a printing-press 
eapaUe of producing ao,000 impressions per hour Las been put ia opera- 
tion in New York. 

In Natural I^osophy researches have been more than uiaallj numerous 
and interesting. Prof. Page's investigations apon the application of electro- 
magTMlism as a motive power, ore important, but veiy much ranains to 
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t« 4one bdfan tUi w yH wio n* power can bi jtaOktlOj wed U a motor. 
Ur. B. A. Gonld'i reacMdies on Ae Tdodtj ot the electric cnirent, wbib 
Aej- add to Ike UbDriona inTeatigmtioiu npoo this poiat, reditce the re- 
lod7 within quite nuTOwIlmiti. ItUworthjof remarii.thMalltlieinTw- 
lignbMM upon tfaii inbject, except tboee of Wheatttone and fiieinbeil, have 
been made bj American pbTaidsti. Prof. FaradaT*! reMardiea on tbe maf - 
BBtiim at oiygen open a new and exteniiie field for rateareh and Aeorj. 
Hm Teteran Ango, finding himself threatened with total blindneu, h«s 
presented to the n«nch Academy the resnlta of bis investigations nptm 
U^it, bnt as jst onlj bdef notice* of them have appeared. The qnestiiRi 
-between the two thwries of l%ht seems now to be put at rest, the decision 
being in fiivor of the nndnlotory view, while the absolnte identity oi light 
and heat has been rendered almost oertsin. In pbotognqtbj improve- 
meots are moltiplTiag m fast, that the time seems not to be ftr distaat 
iriien etdored photographs will rival the prodnctions irf the painter. 

The connection of England and France b^ meant of a gabmaiine tel- 
^v^A across the Straits of Borer was accomplished bi Angnst, bnt Ott 
wire was soon afterwards broken. The practicabililf of the plnn was, 
however, fnUj demonstrated, ind the eotorpriie will soon be reattmed, 
under conditions which will insnre the stability of Iho connection. A plan 
has been also matnredira- passing a line of l«l«£raph across the Irish Chan- 
nel, and many do not hesitate to predict that the day is not &r distant 
when, by means of a submarine telegn^h, the daily news of Europe and 
the United Slates will be published simultaneously in both conotriei. In 
the trial which has been had of the celebrated patent case of Horse v. 
House, for iuMngement, the U- S. Circoit Court has dedded in finor of 
the defendant The plaintiff has, however, appealed. 

A seriea of experiments made 1^ M. I>e8prelz proves that almost every 
solid body in nature is capable irf complete fusion and voIatUltation. It 
has been also stated, that Despretz has succeeded In utifldally prodndnj; 
a diammd; but this mtist be incorrect, as he has annonnced his opinion 
that the diamond is not the product of any Intense heat upon organic or 
eaitonaoeous instler«. The discovery of II. Ullgren has added aridinn 
lo the nnmber of metals, and increased the whole number of supposed 
dementary snbstances to 64. The researches of H. Chatin and others 
uhow that the distribntion of iodine over the earth's snrfiice is &r more ex- 
tensive than has been bidierto supposed, while the method of extracting 
tiiis snbslance from marine plants, made known by Mr. Kemp, will nu^ 
nsone of the meet nsofnt discoveries of ttie year. No little excitement hss 
lieen caused by the announcement of a discovery claimed by Heniy M. 
Faine, of Worcester, Mass , by which hydrogen gas is liberated by a simple 
process from water, in great qnanticiea, withont any corresponding quan- 
tity of oxygen, and afterwards rendered exceedingly luminoni on IgnidoD 
by umply passing Aroogh cold spirits of rarpentine. Thisdalm,K>entirdy 
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M rarianee wiOi lbs priMdple* of diamiMT, ii, «« Wnk, dlAaBtnl, ta 
vMe w in part, by ^ icitntiflc mia m the counfrj, utd b«fiR« dM tntA 
ik^ b« ataUishcd bj'the (H1I7 proper trihnnal, m are act d^MMod to 
give il oredil. 

A recent letter of Baron Liebig to Prof. BaidxA mentknu a bMMiM 
proeau, durorered b; hiiBMlf, for analjnjng atmoapfaeiic ur. He ha* 
ftMDd that me part of pTrogallie add diiBOlred in fire of water, and added 
to a wlatian of potaisa, giru a liquid that will abuRb oxjgot M rapidlr 
a» a pnra potassa solntton doe« carbonic odd. ATaiUnf himtelf of thb 
tact, he hag been enabled bj a aimple proceu to make analjaea of atmoa- 
pheiic air equal to the best bentolbre obtained hj other proecMea. 

Large qnaotities of phoaphate of lime haro been diacorend In "Sew 
3wj bj Meam. Jackion uid Alger, of Boftoo, and tlw latler gentleman 
bag parduaed the v«in with the intention of introdncing Ae mineral bi 
BgricnlRuttl ptnpoKe. A deposil of Ibe ttrae inbalaoce, diseorered near 
Crown Point, K. Y,, in 181G, \rf Dr. Emmoiu, is alao being woAed to a 
cooatderable estent nsder his direction. The important bearing! of these 
diacorerlei npon die a^piciiltnre of ooc c«tmti7 otn liar^y be omrated. 

AiBODg the most raloaUe conDibntioiui made to American aeience 
dniing the ^ear are the reflnlta attained to by the oxpedhioa aixter LieiLt. 
Walafa, in the ackooncr Taney, lent oat at the innigataon aad nnder die 
directioti of UeuL Maorj. It appear* that the d^ith (rf the Adanik 
Ooean, in somo places, ia more than aix itatnte nules, wUd far exceeda 
die beigU. of tmy nunmtain npon lbs sm-bce of the globe. In aome 
localiiies, at lensC, the wttter at a very considerable depA ie fonnd u> be of 
lest Bpeeific gisrity than thkt at the anr&ce. 

The iureatigationi of Messrs. I«gan, Hont, and others, opos the geo- 
logical aarrey of Canada, show drnt the SiluriniL Gnmation extends u fiur 
north aa the month of th» St. Lawrence. 

The potato diaeasa omtiSDes to previul, and excitea moch attention. 
Opiniooi aa to ita canse and wlgin, and consequently as (0 the prerentiTes 
andJtiMdieg, ate aa rarione aa ever; bnt the whole matter ia involved in 
mni^ obscnri^, and all that can be aaid is, that it is a darfc point,.which 
the lamp of sdenee has as yet been auable to illominate. It appears, 
however, that potatoea raised from seeds of the native potato, piaeared 
in South Acoerica, are as mach affected by the disease as others. 

The discovery, that the liinction of the pancreas in the animal eeoBOtny 
ia.lhedissoliingof the fatty aalistances in food, forms another conbibntion 
to onr knowledge of the operations of natnre. 

The discoveiy in New Zealand of a living specimen of Iha Uoho, a 
bird of which fossil bones had previously been fonnd and described nnder 
the name of Notemu Mtmlelii, has an important bearing on llbe qsestion 
of. thf existence of the fossil Urds of that r^on contemporsmou with 
those now living, and conftnns the views of Fref. Owen and odien m fltia 
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pailrt. WSkte kmT-ncOBt period u ■nttaancement h>* been made of 
tlw diwowT ot a wii^tai bird on Loid Howe<a IilMid, iltBited between 
New XbiUand aod TSoiMk Idand, wUch add* ukAct fink to dw duun of 
erideace. Specimeni of diii bird, which ii mbont the tiie of die mil, ars 
now oa lh«ir wsj to Englaad. 

The Bctin labon of aiCroBonien bave been rewarded b^ an mranul 
■nmbei of important ditcoTeciea. Thiee new planeta bars been added to 
tha lilt of tbo^f known, two of them dixcormd hj Gatparii, the diacOT- 
erei <^ Hygea, and one b; Mr. Bind, ths dixcoTBrcr of Iri* and Flora. 
The whole ntunber of planeti ii now twentf-^ne, nine of which bare been 
diacoTered within the lait fire jean. A third ring of 8atani hae been 
observed bj the Hewn. Bond, whow prerioiu obaerrationi npon that 
planet aie well known. Three of those etratic Tiiiton to our iphere, 
comela, have been detected, two of them bj Hr. Bond. One of theM ii 
iilmiii-ai inih that ktiown u Faje'B, discoreied in 1843, and adds another 
to the ineieating li«t of periodic cometi. Of the Bnppoaed periodic comet 
of ISM and 159S, no Baces hare bees discorend, but it ii not jet too lata 
to hope for them, a« (he amount of retardation in its motion caused bj the 
various planets is nnnj^f ■" No phenomenon has exdted mon inUnat 
than the rGmarkable meteor of Sept. 30th, which was aaen dtrongboat tut 
Hew England States and in a portion of New YoA. The peiiodjc meteon 
of Angost were as nnmeiona as ever, while those of NoTcmber were ftrj 
few. The change in tlie proper motion of a Tiiginis, and probablj of 
other Stan, is n discovery franght with interest both tm the theotellcal 
and the ptaeiical astronomer. 

Only one new star baa been annoiinced In Eorope, bnt we leant that 
the Messrs. Bond have detected Ihiee in the neighbonriiaod of the trapeonm 
bv the nebnla of Orion, as well as a Tariable one, which ^>peais and dia- 
•ppean at intervals of a few weeks. Bat, on the odwr hand, a reddish 
star observed bj Mr. Hind in 1848, in the constellation of Opbinchna, aa 
of the sixth magnitnde, and afterwards noted as irf' the fifth, seventh, 
and dghth magnitndes, coald not be discovered when son^t for bj Frot 
Loomis, op June 4, and it " may therefore be prononnced extinct" 

Dove's maps of the isothennal lines of the globe mnst be regarded as st 
eonCribnlion of great valne to meteorological acience, however mnch opin- 
ions may difibr as to the canse of some of the phenomena indicated. 

Geogn^bkal science has been marked by the discovery of a lake In 
Sonthem Afiica, 1^ a carefiil examination of the Great Salt Lake, and an 
exploration of onr Faciflc coast. Much is expected from an expedition 
penetrating to Central Africa from the ttortli, bnt the discoveries as yet 
annonnced are nnintportaut. A vslnable ctmtribntion has been made (o 
the sntiqiiities of Central America by Hr. Bqnier, who has forwarded 
te of the nanlts of his labors to the Smitiuonian Institotion. ZiSjatd 
uatlTuMTetiwithsaeoesB. 
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The oUtoftiT' of the past year indodei the well-knomi tuuB«s of Gay- 
LnsEBc, De Blainiille, Beer, Kirby, Front, Trooit, and othera, and u wa 
fnite we hear of the death of Prof. Schanacher in the lait veek oi Jie 

It will thna be seen, that, though the paat jew hM Dot been piodnetlTe 
of aaj preGmmentlj brillitiiit discovery, yet qnita as mnch has been added 
to the amonnt of hunaa bnovrledge as daring almost any prerknu year. 
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ANNUAL OF SCIENTIFIC DISCOVERT. 



MECHANICS AND USEFUL ARTS. 



COMPLETION OF TEE BHITANNIi TUBULAE BEIDOS. 
DuftiNO the present year, one of the greatest works of modern en- 
gineeriog art, the Britannia Tubulir Bridge,* has been brought to • 
successful completion. " As a matter of history," says the London 
Timet, " a chronological summary uf the structure will be interesting. 
On June 30, IB45, the bill sanctioning ^e construction of the Britsn* 
'a. Bridge was passed by Parliament. In July the prelin ' 
■ - ' ■ e tiiB ' - • ■ 



perimenla to determine the form of strncture commenced ; Apnl 13, 
1946, the fiiat workmen were engaged nn the bridge ; April 21, first 
stone of the Britannia tower was laid ; June 13, 1847, the first vessels 
arrived with iron at the Straits ; August 10, the first rivet was in- 
eerted ; February 33, 1B49, the Caernarvon and Anglesey towers were 
completed ; April, 1349, the pontoons were brought to bear ; May 4, 
first tube was completed and platform cut away ; June SO, first tube 
floated ; June 33, last stone in Britannia lower laid ; November 9, 
first tube deposited in permanent bed ; December 4, second tube float- 
ed; February 7, 1950, second tuba deposited on permanent bed; 
March 3, Caernarvon Braall tube lowered ; March 5, first engine passed 
ttimugh tube, and last rivet inserted ; March 19, single line of tube 
opened for pnblio traffic ; June 10, third tube of second line floated ; 
July 1 1 , third tube deposited ; July 35, last tube floated ; October 31, 
second liue of tube opened for public traffic." 

Before the bridge was allowed to be used for the conveyance of 
s and merchandise, it was eubjected to very s ----- 



motive engines throogh the tube, and resting them at intervals i 
the centre of the sections. At nine o'clock a train of twenty-eight 
wagons and two locomotives, witli 380 tons of coal, was drawn into 
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til fbar of the tubes, the deflectionB bein^ carefully noted. Thrao 
dBflectiooB, ID everr caw, by means of a nice apparatus fur Ihe pur- 
pose, were aBcertamed to be exaoiJy three fourths of an inch over 
the immense mass and area of ircm. After an interesling rehearsal 
of these experimental ordeiJs, which occupied eeveral hours, the train 
of 380 tons, with its two l^tcomotireB, was taken out about a mile dis- 
tant from the tube, &nd then suddenly shot through it with the greatest 
attainable rapidity, and the result was very inlereating, as detennining- 
ft much-discussed question ; it being found that the deflection at this 
immense velocity of the load was sensibly less, in the vzy of undula- 
tion or collapse, than when the load was allowed to remain at rest in 
the tube. The manner in which these results were regislered and 
uxived at was by means of a new and curious cuntrivanoe, it being 
fband that the tremor occasioned by trains in transit prevented these 
deflections from being accurately read by the ordinary spirit-level. 
This contrivance consists in a large pipe conlaining water, laid along 
the lower cells of Ihe tube, one end rising up within the tube at the 
centre, and the other end fixed against the stonework of Ihe abnl- 
ments of the bridge. Both eitremities of this pipe are furnished with 
glass tubes and graduated scales, by which the relative levels of the 
water are easily asoertained. As the slightest leakage or evaporation 
over the ordinary thermometric expansion of the water would deran^ 
the level, while only half the actual deflection of the tube was regis- 
tered at each end of the pipe, these disadvantages are obvialed by the 
. addition of a large reservoir of water in the interior of the tube, which 
is covered with oil and placed beside the graduated scale. This larger 
area exhibits the whole of the deflections at the abutment extremity, 
and ti)e apparatus presents a perfect mirror of all the deflections of 
the ^'eat strncture. 

"We learn from Messrs. E. and L. Clark, the resident engineers, 
who have watched minutely, from day to day, all llie developed pe- 
culiarities of the novel undertaking, many curious and interesting 
results. These gentlemen state that the heaviest galea through the 
Straits do not produce so much motion over the extent of either tube 
as the pressure against the side of the tube of ten men ; and that the 
pressure of ten men, keeping time with the vibrations, produces an 
oscillation of 1^ inch, the tuM itself making 67 double vibrations per 
minute. The strongest gusts of wind that have swept up the channel 
during the late stormy weather did not cause a vibration of more than a 
qoarter of an inch. The broadside of a storm causes an oscillation of less 
than an inch ; but when the two tubes are braced together by frames, 
which b now being done, these motions will be almost annihilated, 
and all apprehension from wind or weather, from their being secured 
together, will cease. The meteorological results since the lubes have 
occupied their elevation have materially differed 6om those that were 
observed when they lay along the Caernarvonahire coast. The action 
of the sun at midday, instead of bending them two or three inches, 
does not move them more than two or three eighths of an inch. The 
daily expansion and contraction of the lubes varies from half an inch 
to three inches, attaining cither the maxiifium or minimum at about 
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ihreo o'clock A. M. and P. M. These and otber iatereating' TesuJts, as 
indicating the safe working of the great machine, are read by mean* 
of self-registering thermometers that record the constant temperature, 
placed in mahogany cases, protected by plate glass, and under lock 
and key. There is also a self-acting clock-work apparalus that ele- 
vates a shaft on a vertical plane, all the minutest motions of the tubes 
being delineated by an arm carrying a pencil, which is fixed to llie 
tube. If a compass be held over any pari of ihe bottom of the eel's, 
the south pole is affected, and if held over the top of the cells, llie 
north pole is affected, and this cfect i» observable to all parts of the 
tube, whether at the centre or end, although their position is only 
about 10" W. of the magnetic meridian." 

Some of the acouslicB eflects produced by the bridge are curious. 
The report of a pistol fired beneath it is repeated three or four times 
The cells of the top and bottom form excellent speaking tubes, and. 
by elevating the voice, persons may converse through the entire length 
of the bridge, mote than 5(H) yards. If one end of the cells be closed 
they return a powerful echo ; but, although a whisper is thus dis- 
tinctly repeated, the loudest whistle does not appear cap^Ie of return- 
ing any echo. 



A TEAR or two since considerable interest was excited by the pob- 
licBtionof a letter detailing the struggles and trials of a young Ameri- 
can in London, named Remington, who was striving to introduce a 
new bridge of his invention, for which extraordinary merit was 
claimed. Some donbl was afterwards thrown upon the whole story, 
but Mr. Remington has since returned to this country, and erected a 
bridge on his plan at Montgomery, Ala., which is thus spoken of; — 
" This beautiful structure, apparently loo fragile to sustain its own 
weight, proves to be all that has been claimed. It was, immediately 
alier the scaffolding was removed, put to the severest test. Hundreds 
of people passed over it, and it was conceded by the most skeptical 
that it would stand and answer for all practical purposes. The bridge, 
which at a little distance resembles a slight ribbon or shaving of wood, 
extended over a ravine beneath, four or five hundred feet in length, 
though looking as if it could not bear the pressure of a bird, is found to 
endure immense weight; in &ct, it appears, all that can conveniently 
be placed upon it. The planks,-which are at the abutment about six 
inches thick, fine away towards the centre to about one inch, or an 
inch and a half, and are finally joined by an impervious cement, Ihe 
invention of Mr. Remington. The deflection in ihe centre is about 
ten feet." 

The SciaitiJicAniaican, for July 20, notices a model of Reminglon's 
plan. It is ISO feet long, composed of four stringers, of a little over 
two inches square at the abutments, and tapering to about an inch 
square at the centre. It is of the form of an inverted arch. The 
strmgets are made of several pieces of white pine, joined together by 
a scarf-joint, llieir ends, when they- are juincd, being bevelled at a 
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iny Blisht ingle, and the>beTelled parts lapped over each other, and 
•tUcheiTwilh glue. These joioings aie *o srratiKed that on); one of 
them ever occurs in Ihe saiDC crasa ser^tion or the orid^, and the; ara 
neither bolted nor clamped, but depend entirely upon the glue Tor their 
adhesion. Each of these stringers has about nine feet bearing on the 
abutmenlB, lo which they are firmly attached by iron bolts. 

SUSPENSION BRIDGE AT NA&BVILLE. 
Tbe auspoaeion bridge recently erected across the Cumberland 
Eiter at Nashville, Tenn., is, according lo the Hiaskville ^Vhig, 673 
feet long. The other dimensions are as follows: — Distance between 
the towers, 536 feet ; width of superstructure, 23 feet ; base of pier, 
60 by 3D feet; height above low water, 110 feet. There are 16 
cables, each composed of SOO slrands of No. 10 wire. The whole 
work is calculated to bear a wdght of 3,400 tons. 

ABCH-OIRDEE. 

Ma. JoBN Betah, of New York, has invented a "patent arcb- 
girder for bridges, roofs of buildings," &c. A* appliec to bridges. 
It consists of a curved beam or girder, formed of two beans boiled to- 
gether, with blocka between to keep open a space. Each beam is com- 
posed of leaves or plates of wood or meti^ of convenient length ; these 
are firmly secured! to each other, the outer layer of plates breaking 
joints with the inner layer. At ihe ends of the girder are fastened 
cramp-iron pedestals, in which pulleys work. On the lop of the girder 
are also pulleys at short intervals. A wire rope passes over the girder, 
resting on the pulleys, is brought over those at the ends of the girder, 
and secured at the ceolre of the arch by ciainps and a right and left hand 
screw. As the length of the rope is less than twice that of the girder, 
the latter cannot he straightened unless the rope is first broken. The 
recommendations of this bridge are ils simplicily and lightness, the 
length of span of which it ia susceptible, and iiie ease wjlfa which 
portions of it may be repaired without interrupting the use of the rest. 
— Sdenlific American, June 39. 

ROTAST ENGINE. 

Me. F. R. Delano, superintendent of Ihe Carondelet Mills at St. 
Louis, writes lo the Ssenfi/ic Ameriam for October 26, that in De- 
cember, 1849, he went to Tyrees Spring, Tenn., for the purpose of 
examinbg a rotanr engine, which had been in use Ihere three years, 
the invention of Mr. J. A. Stewart. It consists simply in having two 
cog-wheels, running into each other, and so brought into contact with 
the caps and end-platea as lo render them air and steam tight, without 
any packing. It is made entirely of caal-iron, except Ihe pillow- 
blocks, which are lined with Babbitt met;^. The steam is admitted 
from above, between the two cog-wheels, and is confined there by a 
Clip and two cheek-pieces, which embrace the upper portion of the 
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wlieel, 80 that the steam cannot escape without drivjag them. In its 
passage nut from under the cap the steam may be conveyed to a second 
engine, atid applied a s^Hiond time. The wlioeJs are kept in their 
place by perpendicular and horizontal set-sorewg, and by stationary 
£uides. The engine at Tyrees Spring has steam nheels of 10 iochea 
diameter froiQ pitch circle, and 10 inches face ; it has 10 coga to each 
wheel, and the position they occupy is such as to give 20 iquare 
inches of efFecEive surface. The boiler is a cylinder 20 teet long, 33 
inches in diameter, carries steam at a pressure of 651bs. per inch, and, 
with what fuel the mill makes (dust and slabs), cuts an average of 
3,000 feet of oak lumber per day of twelve hours. What Mr, Delano 
saw induced him to put up a similar engine, la drive a single saw, in 
the milts under his charge. It is of the same size aa that at Tyrees 
Spring, but the boiler is S3 feet long, 30 inches in diameter, has two 
ll-incn flues, and a pressure of steam of 601bs. per inch. With saw- 
dust and half a cord of green slabs, 5,000 feet of inch-square edge 
lumber is sawed per day . It has been in operation three months, and 
it has not been necessary lo clean the boiler out once. The only wear 
observable is in the Babbitt metal, and the arrangement for moving 
and adjusting the pillow-blocks is such that it is done while the engiDO 
is in Operation. 

IMPROVED OSCILI.ATIKG ENGINE. 
Ma. James Wvlie, of New York, has in operation an improred 
oscillating engine. It is of 0-inch bore in the cylinder, and 13-ineh 
stroke, ft employs no valve-rod, and, strictly spewing, the only| valve 
about it is the throttle- valve. The cylinder is horiionlal, vibrating on 
trunnions, and on its top is a spherical projection, smoothly planed on 
the fece, hollow, and it has two openings into the steam passages, 
leading into both ends behind the piston. The steam-box has three 
openings, two for the exhaust, and one for the steam. This bos is 
fixed and is concave on the under side to fit like a cap on the central 
spherical projection of the cylinder. When the cylinder vibrates, it 

rns communication with the exhaust and steam passages alternately, 
s dispensing with the use of the slide-valve. It is a good improvo- 
ment, as it has fewer parts than the common engine, and avoids all 
loss by back pressure on the valves. — Scientific American, Aug. 3. 

SODBLE-FISTON STEAK-ENGINE. 
Ik this machine of M. Paltrineri's, the steam-cylinder has two pis- 
tons, which move in opposite directions ; a single valve-box suffices to 
lead tlie steam at one time to the middle of the cylinder, when the 
pistons are to be driven outwards, at another to the ends, when they 
are lo be driven inwards. The author points out various applications 
of this system for locomotives, and for steamships of great power, and 
be has succeeded in some of them in making very simple arrange- 
ments, which allow the reduction of the dimensions and weight of the 
apparatus. — Recaalde la Sociiti Polytechnique. 
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ExmiMom hara bew made in N«w Yoifc, under iba impaotiaa 
ct Hi, C. H. Hulet, Engineer of the Navy, with t boat fitted with 
B new engine, called the "pulley-engine." Two boata were con- 
ilneted, oteh 50 feel long, and as neaily alike as poMible, with 
water-wheeb of the eame size, and boilers with cylinder* of the same 
bore. Ooe of the engine* was constructed upon the usual plan ; tha 
other npoD a new plan, which la the invention of Mr. Yaies, of Mil- 
watikee. In all the experinienta the Pulley (so called from ita engine) 
t^dly left the other (the Crank) behind ; and it would appear that, 
with a cylinder of 4S-inch stroke, the puUey-engine is capable of turn- 
ing the note sized wheel aa the crank-engine, faster than the crank 
With tteo atrokes of 33 inches each. The crank, therefore, using one 
third more steaco to each revolution than the pulley, the pulley is en- 
titled to make one third more revolutions than the crank, to equal tba 
conanmption of steam. The valne of one third more revolutions to 
the same amount of steam in the marine eng-Jne is an advanuge, 
which, if attainable, our engineera will not fail to appreciate, l^is 
improvement is also believed to be superior for marme puiposes, on 
•ooount of ita conatant and uniform leverage at every point of the rev- 
olution, and ita entire revolution at every stroke of the piston. — Tfete 
Yori THAune. 



1 FOR STOPPtNO STEAM'ENOINES. 

Till object of this invention is to enable the superintendent of ma- 
chinery, situated at a distance from the steam-engine, to stop its action 
and momentum inalantaneously, without the necessity of communi- 
cating with the engineer. For thb purpose, the patentees, Meeaia. 
Donlsthorpe and Milnes, propose lo employ, in low-presaure engines, 
a pipe, which opens into the condenser at the bottom, and communi- 
cates with the atmosphere at the top. This pipe is opened and closed 
by a, cock, placed in the upper part of it, on the spindle of which there 
ia affixed a weighted lever. When the pipe is closed, and a vacuum 
established in the condenser for working Ihe engine, the weighted end 
of the lever is supported in a horizontal line by a sliding plate, «i 
which the weight rests. The other end of the eliding plate is attached 
to a bell-crank lever, to which wires are connected, which are carried 
into different apartmenla, where the machines are placed, and there 
provided with puiis ; so that, to stop the engine, it is only necessary 
to move the pull, which will cause the sliding plate to be withdrawn , 
fiom under the weighted end of the lever, which will then fall down ' 
into a vertical position, open the condenser lo the air, thus deslroying ! 
the vacuum and stopping the machine. In a high-pressure engine 
some changes in the mode of application are necessary. Means are 
adopted to prevent the engine from being wantonly stopped. — Ltm- 
<fon Mining Journal, May 26. 
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BOILER TItBE9. 

Mr. Jahes Banijister hRs leceired a potent for eome " improve- 
menla in tubea for locomotive Rnd other boilers," which relate to the 
raaJcing of the tabes by the combination into one of three tubes of dif- 
fetent metals, and to a mode of manufacturing tabes of copper, braaa, 
and other alloys of copper. In the first part of the invention, three 
tubes of diflerent metals are employed, brass, iron, and copper bein|; 
the metala. These tubes are placed one within the other, the brass 
tube on the interior, the iron next, and the copper on the exterior. A 
slightly tapering mandril is then introduced, and the tubes arc drawn 
through a series of dies till they are closely combined. By this mode 
of construction, the advantage is obtained of having the beneRcial re- 
sults consequent on using brass where the rush of llame comes, togeth- 
er with the advantage of having the copper next the water, while the 
whole is stifened by the iron. When, however, the fire is to act ex- 
lernally, the order of arrangement should be reversed. 

The aecond part of the invention consists of a new means of joining 
Ihe seamsoftubesof copper, or brass, and other alloya of copper. Tha 
metal is to be bent over into (he form of a tube, so that the edges come 
together, and then, by Ihe edge of a triangular file, remove the edges 
of the metal, so as to form as it were an angular gutter. The tube 
is then filled with sand, and the exterior covered with it, leaving a gat- 
ter in the sand so as to increase the size of that made by the coming 
together of the chamfered edgea of the metal, and in this condition 
the tube is heated to a bright-ted lieat. Melted metal, similar to that 
used for the tube, is then poured into Ihe gutter, which will partially 
fuse the edges of the tube, and then the whole will set into a solid 
mass. When it is cold the projecting ridge of metal at the seam is 
removed. This is best done by passing it in contact with a circular 
saw. The tubes thus made are passed two or three times between 
grooved rollers, having a mandril in ihem, aild are then completed by 
drawing through dies with a mandril, as is usually done with other 
tubes. — Civil Engineer and Archilecd Journal, July. 

SAFETY-VALVE. 
At Messrs. Stonehouse and Co.'s office is being exhibited a new 
invention to be applied to steam-boilers. From the hollow standard 
of the float-pulley, near the boiler, springs a short elbow-pipe, the up- 
per orifice of which is a small safety-valve ; and from Ihe chamber on 
which it works rises a tube, terminating with a whistle. The valve 
is held down by a lever and weight, the fulcrum of the lever being a 
short standard on one side of the valve. But the lever is nrolongod 
backwards also, passing through a slant in the main standard, and ter- 
minating in an eye, which loosely embraces the float-rod. On the 
valve-box there is a second small standard, opposite the one forming 
the lever, projecting backwards, and also embracing the float-rod. 
This second lever is likewise jointed lo the safety-valve rod, but there 
is no weight on it. On the float-rod, and between the eyes of the two 
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levMi, a tappet is •crewed, w that when the water gets too low it 
nrca«« the lower lever, and wbea too high it cleTates the upper one ; 
hut in either cue the •afelj-valve is lifted sod the whistle sounded. 
The saioe alarm ii given when the steam it too strong. — North Biil- 
ith Mail. 

Safktv-talvb and Signal, — A patent has been taken out for a 
new UTSmgement of valve fur tlie boilers of steam-engines, &c., which 
not ooly performs the functiotis of an ardinury safety-valve, but gives 
notice, by a loud signal, whenever the level of the water in the boiler 
deviates from its proper limits, or in case of the safety-valve becoraine 
inoperative, by adhesion or any other cause. It consists of a siandard, 
which is tubular at the lower part ; on the top of this is a pulley, over 
which works a chain, connecled at one end (o a float in the bailer, 
while to the other hangs a balance- weight. From the bottom of the 
Bi^odard projects an elbow-pipe, on the top of which is a chamber, 
containing the safety-valve, and connected with a powerful steam- 
whistle. The valve-rod is acted on by a weighted lever, the fulcrum 
of which is on one side, and also by another acting in an opposite di- 
rection. The ends of these levers ate elbowed, and the rod from the 
float within the boiler passes through (hem, having a tappet on it 
midway between them, which, being either raised or depressed by 
any fluctuation of water in the boiler, or in case of the float becoming' 
detached, acts against one of the lever ends, and thus raises the valve 
and sounds the whistle. There is a graduated pla.te with an index- 
hand on the pulley, acting as an indicator. When the steam attains too 
hi^h a pressure, the valve is acted on in the usnal manner. Thougb 
this patent is recent, this new apparatus has already been very exten- 
sively introduced. — London Mining Joumai, Aug, Sj. 

BEOENEKATIVE CONDENSER. 
At the meeting of the Society of Arte, on May 15, Mr. C. W. 

Siemens described a new condenser of his invention. It consisls of a 
series of copper-plates ^, inch thick, 4j inches broad, and 2 feet long 
each, which are piled together with two longitudinal flattened copper 
wires, and the whole pile is screwed tightly together between the sides 
of a rectangular closed vessel, which constitute the body of the con- 
denser. The ends of the plates project through the top and bottom of 
the vessel, and are made flush with its exterior surfaces; after which 
a ring of India-rubber is laid on, which is screwed down wiih a bon- 
net. The flattened wires between the plates stand about three inches 
apart, and form witit them a large number of narrow passages, through 
which the coid, condensed water flows in an upward direction ; while 
their outer edges project into the vacuous space of the condenser, and 
form the condensine surface. 

Encouraged by the success of this condensei, Mr. Siemens has di- 
rected his attention to the achievement of a more important object, 
which is to condense the steam in such a manner that tJie condensing 
A-aier issues into the hut well at boiling heat, and yet produces an 
'^fficient vafjum within the working cylinder. This he has accono- 
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plishcd by a 
pie of condensation. " 

nigh-pressuie engine, cnnsiau of an upright rectanguUT iTunk ofci 
iron, the lower end of which assumes ihe form of a cylinder, and con- 
tains a working pisMn. The trunk itself contains a ael of copper oi 
brass plates, placed upright and parallel to each olher, with a space 
between Ihem of the same breadth as the plales, or from one twelfth to 
one sixteenth of an inch. The upper end of tlie condenser communt- 
catea on one side with the exhaust part of ihe engine, and on the other 
with a hot well through an uncovering valve. The plates are fas- 
tened together by thin bolts, with washers to keep them apart. Di- 
rectlj below the plates a cold-water jet enters the condenser, whose 
action is as follows : — Motion is given to the piston by the engine, 
causing it to e^ct two strokes for every one of the engine. At the 
moment the exhaust part of the engine opens, the plales are com> 
pletely immersed in water, a small portion of which baa entered Ihe 
passage above the plales, and is, together with the air present, car- 
ried off by the ruEdi of steam through the valve into the hot well, 
where the water remains while the excess of steam proceeds into Ihe 
atmosphere. An instant lalfir the water recedes between the plates, 
exposing first their edges to the steam, which condenses thereon, and, 
being still of atmospheric pressure, heats them to nearly 213° F. But, 
in proportion as the remaining steam becomes expanded, additional and 
colder portions of the plates are exposed by Ihe receding water. At 
the time Ihe water-level sinks below the plales, the greater portion 
of the steam is condensed, its lateral parts being deposited in the 
plates, which are heated at their upper ends to 91^, and at the lower 
to about 140°. The remaining steam is thereupon condensed by the 
cold jet. The communication is completed before the working piston 
has accomplished one seventh part of Its stroke. In reascending, to- 
wards the end of the stroke the water absorbs the beat from Ihe plates 

nearly boiling hot, when it meets with the succeeding discharge of 
the cylinder, and is carried off into the hot well,' as described. The 
advantages obtained by this condenser are the allowing a portion of 
the sleam to escape uocondensed, and the condensing the rest with a 
minimum of condensing water. The escaping steam may be used la 
create a draught in the chimney, and the hot water partially to sup- 
ply the boiler, thus saving ten per cent, of the fuel. No power is ab- 
stracted from the engine ; it is cheaper and more compact thau other 
condensers, and is easily attached to low or high-pressure engines, 
Mr. Robert Stephenson strongly commended the invention, but doubted 
its applicability to locomotive engines. — Londcn Mining Jo:<nud, 
Afby 10. 

piesson's fkesh-wateb condenser. 
At the meeting of the Franklin Institution, May 17, Mr. B. H. 
Bartol made some interesting remarks in relation to Pirsaon'a fresh- 
water condenser, now in iiee on hoard the steamer Osprey, The pecu- 
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liar feature of ihis coi>denter is the p)acui|{ of Ihs condensing tubes 
horisintally within the ordinary shower condenser, which is made 
large for tho purpose- By this arraniremem the water required for 
condeneiiion is adinilted through the ordinary inject iou-cock, and riae« 
to the top of the extenial condenser, where it ia discharped on a scat- 
ter: n);-plate, whence il passes directly on to the luliea of the inlemal 
condenser, whicli are arranged below il in three ranges or sets, ono 
above the other ; the stoam from the cylinder is admitted into iho up- 
per range, and passes through the three before beini; discharged at 
tho bottom. The fresh water produced by the condensation of the 
steam is pumped out by a small pump and immediately reiurnad to 
tlie boilers, while ihe water used to produce condensation is taken out 
by the air-pump of the engine. The ioteraal coadenier ie not attached 
to the external one, but merely laid ia it. Tho three ranges are sep- 
nrately made, and the outlet from the upper slips loosely Into the one 
bolow it, so ihat when the whole internal condenser is together, it 
may be moved from an eighth lo a quarter of an inch in any direction, 
thus preventing any liability lo fracture from unequal expansion, and 
the tubes being in a vacuum relieves them from all pressure. As the 
condensing water reaches the bottom of tho tubes, it is pumped out, so 
that there is nut at any time any water around the tubes other than 
the thin sheet passing over their surfaces. On the Osprey the vacu- 
um within the tubes of the internal condenser is 26 inches, and the 
same in the external one, the internal vacuum being the result of con- 
densation, while the external one is produced by the air-pnmp. In 
three voyages, of 3,750 miles in all, no trouble has been experiencod 
in keeping a full supply of fresh waler in the boilers. — Journal of 
Franlitin InsMule, June. 

BPHEKOIDAL STATE OF WATER APPLIED TO MACmNERT. 

A CORRESPONDENT of the NoD Yofk Tribvne slates Ihat M. de Beau- 
regard has erected in Paris a steam-engine of 500 horse-power, in 
which he takes advanta^ of the spheroidal state of water.* Instead 
of the common boiler with its tubes, he us^s a single vessel with a flat 
bottom, about one iiflielh as large as an ordinary boiler of the same 
power. It is inclosed in a brick furnace above a lire-grate of reduced 
dimensions. This vessel is always without waler; and connected 
tvith ila bottom are two thermometers, and on the cover is a valve, 
which, on being opened, inslanlly stops the engine. The bottom 
of the vessel or boiler is kept at a lemperature of 750' F., and the 
priaciple of Ihe machine is, Ihat, when a small quantity of water is 
cr.st upon a sur&ce heated to 750° or more, it is reduced to steam, 
which remains at the same temperature. To use the engine one or 
livo cubic inches of water are thrown into the hot vessel, and are, of 
course, reduced lo steam, which is so expanded as lo occupy Ihe en- 
lire vessel, when it begins lo set the piston in motion. After this the 
engine itself supplies the boiler with waler. The steam leaves the 

• Sh Atnual of Scientific fMaeocerj,, 1330, p, 19S. 
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cylinder at a temperature o( SSO°, and, passing through lh« water- 
reservoir of a coil of pipe, heats that water to SOS° before escaping 
into the ail or being reduced to water. This engine has been worked 
for three inonlha, and the result of various experiments are, an 
economy of fiiel of over 60 per cent,, a reduction in the weight of the 
machinery of the same amount, and security from explosion. 

MEANS OF FSEVENTING THE CORROSION OF STEAK-BOILERS. 
A TFRiTEH in the LoTtdon Artisan tor December, IS49, proposes lo 
effect the prevention of the corrosiTe action exerted by the water on 
the interior of boilers, by applying over the whole of the inside a thin 
coat of Tarnish, of such a nature that, while it would remain unaffect- 
ed by the high temperature to which it would be exposed, it should 
aSet no serious resistance to the regular transmission of heat from the 
iron to the water. To effect this object, he proposes to fiour a small 
quantity of coal-tar into the water just before the steara is to be got 
up. 'niis substance possesses the singular property, when thrown 
into boiling water, of parting with its volatile portions, and difftising 
the remainder of its substance, as a hard insoluble pilch, all over the 
interior of the vessel, thus accomplishing the object desired. 



Thg importance of having some meaoB of determining the exact 
density of the water in the boilers of marine engines, at any moment, 
is universally recognized. To eSect this end various " aalinometers " 
have been invented, but a new one, by William Sewall, jr., U. S, N., 
will- probably be found the most efficient yet produced, from its con- 
venience, litde liability to clog, and the possibility of placing it in atiy 
desired position. It consists of a cylindrical brass chamber, perma- 
nently attached in a vertical position, having on its side near the 
bottom two cocks, with pipes leading into the boiler, the one direct- 
ly over the furnace-crown, the other near the bottom of one of the 
" legs," Either may be used, as desired, but the first is that gener- 
ally employed. An outlet-pipe leads from the bottom of the chamber, 
furnished with a cock, below which enters another pipe, whose mouth 
or upper end is about half an inch below the top of the chamber; this 
forms an overflow. A Fahrenheit thermometer, attached securely lo 
the inner side of the chamber, and tm hydrometer, graduated for saline 
solutions contiuning from ^ to y) (the latter being the point of satura- 
tion), sliding freely in a guide for sleadinees, complete the apparatus. 
When in use the fast cock lo the boiler is always partly open, while 
the overflow carries off the water as fast as it enters ; but when it is 
desired to teat the density, this cock is shut, until the water has cooled 
to SIHF F., when the hydrometer is read off and the current rees- 
tablished, thus preventing saline deposits in the pipes. — Jouraalof 
FrankUn Instilvie, Jidy. 

Mr. Mather has introduced a self-acting and discharging salinome- 
ler, which consists of a brass brine-receiving cylinder, fixed on the 
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ogtMd««f ilw boiler, b«lo« iho wkter line. In due i* * eyliiidne»l 
hollow float, hviog t *eittcal piMon-Tod at the top tod botUMH, to 
etch of which i* attachod a plug or piston, fitting into correspaadiDg 
circular apertam in the top aorl bottom of the brina-cjlioder, cob- 
nected with the blow-off pipe. When the water in the hrios-receiver 
is below the limited standard of density, the float sioka to the boltoiD, 
closing the lower orifice, but, as the density rises, the float is raised, 
and a portion escapes. There is on the top of the receiver a glass 
indox-tubc, in which a wire attached to the float-rod rise* and falls, 
indicating to the attendant what i« going on within the boiler. — Lorn- 
don Mining Journal, Sepl. 28. 

SEA-STEANERS BUILT IN TBE UNITED STATES IN 1850. 



aod Liverpool line of steamships, owned bj E. K. Collins aad others, 
have oonunenced their voyages. They are called the Atlaatic, Pacific, 
Arctic, and Baltic. As thej are much alike, a notice of the dimen- 
■ions of the Atlantic will suffice for all. She is 300 feet long od 
deck 1 401 feet beam ; 33 feet depth of hold ; 3,300 tons caipenter'a, 
and 3,900 tons costom-house measurement. The interior decorations 
are nf the most costly character. The cost of each vessel was aboat 
1600,000. The speed of these vessels is evidently very great, tho 
average of their passages being considerably less than that of the oew 
Cunard steamers, which ore a great improvement upon the old vessels 
of the same line. One improvement has been introduced into the Col- 
lins Bleamers, which is calculated to add much to the comfort of pas- 
sengers. It consists in wanning every part of the ship by means 
of steam-pipes supplied directly from the boilers. 

Tho Joumai of the Franklin Jnilitute for October gives a list of all 
the sea-Bleamers built or building in the United States during the year 
1850. The total tonnage is 42,037 tons. The four Collins (Liver- 
pool) steamers make 12,000 tons; two Havre steamers, 4,100 tons; 
twelve for the Pacific, 13,232 ton* ; eleven, intended to run coastwise 
in the Atlantic and Gulf of Mexico, 9,765 ; two to Liverpool, 3,000. 
The total number of vessels is thirty-one ; of which eeTen, with a toti' 
nage of 5,935 tons, are propellers. 

NEW MODE OF APPLYING STEAM TO THE PEOPDLSIOM OF VESSELS. 
Messrs. Rutbven, the well-known engineers of Edinburgh, have 
invented a new mode of applying steam to the propulsion of vessels. 
The arrangement consists in the forcible expulsion of water from a 
nozzle, or bent pipe, at each side of Ae vease!, which is effected bjr 
the power of the steam-engine. The form and properties of a saiUng 
vesaol are preserved, there being no projections on the hall in the 
form of paddle-boxes or otherwise, tinder the engine, which is 
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placed in a horiiontal poutjon, is a round iron case, in which there ia 
a wheel, having a shall through a stuffing-box, on the upper or outer 
aide. The piston of the steam-engine is attached to the shaft-cranks, 
and Ihe steam-power ia applied wholly to revolving the wheel in ths 
iron case, which, being made something like a fan-wheel, carries the 
water with it in its revoltitiona. The water, in obedience to the laws 
of centrifugal motion , presses lowardt the outer rim of the coae with a 
force proportionate to the speed, and esca.pes by an aperture and pipe 
at each side, whence it is discharged by the ntrazle into the sea, fhe 
water is supplied to the iron case by a large, flat pipe, which has a 
free communication with the sea by means of apertures in the bottom 
of the vessel. The nozzle is above the water-line, and can be turned 
by the seamen on deck with the greatest facility, so as to discharge 
the water either towards the bow or stern. Discharging the water 
astern makes the vessel go ahead ; when discharged towards the bow, 
the vessel goes astern ; and when discharged downwards the vessel re- 
mains stationary. These operations are eflected without the engine be- 
ing altered or stopped, — a material improvement on the paddle-wheel ; 
and as the elevation of one nozzle ia rapidly altered, independently of 
the other, ample facilities are given for turning the vessel. The ab- 
sence of obstruction on the hull enables the vessel to use sails with as 
much effect as a common sailing vessel, while the steam-power may 
be perfectly combined with the action of the sails, — an advantage de- 
nied to a steam-vessel, except to a limited extent. — Edinimrgh £kieit- 
ing Ontrtmt. 



I improve- 
ment in the raachinery for propelling steam-vessels. The propellers 
hitherto in use have been invariably made from cast metal, and, when 
at rest or in motion, are a perfect screw, always at the same pitch. 
The improved flexible propeller to which we refer ia made of steel, 
well hammered and tempered, and set at an angle on the revolving 
shaft. When at rest it is a perfect plane, but when in action it 
fbrnns a screw, and, by the flexibility of the steel, assumes a finer or 
a coarser pitch, according to the strength of the adverse action of the 
water through which it moves. This circumstance imparts to the ves 
sel and machinery an easy action, especially in rough and heavy seas, 
which hss never been attained by the rigid screws now in use. Pro- 
pellers manufactured according to this patent are not more than hali 
the weight of those made of cast metal, though the forgings are the 
largest yet attempted to be made from steel. It has been ascertained 
hy experiment that, in point of speed, there is a. gain of at least twenty 
per cent. In heavy seas or rough weather this propeller can be easily 
hoisted on board, by means of a simple blocic and tackle, thus saving 
the expense of the machinery now used for raising the cast metal ones, 
and, firom being malleable and tough, it does away with the risk of 
breakage, which necessarily ensues in the moving of a cumbetBoma 
piece of east metal. In cost thsre is a saving of about fifty par cen 
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be stated that the Lords of the Admiralty haTe ordered her Majea- 
ly's facht, iho Fairy, the awiAest screw-vessel afloat, to be fitted out 
with one of them in prefereoce to tlie rigid screw. — Slieffield(Eng- 
land) Tima. 

FROFELLEB FOB CANALS. 

Another invenlioo for ■daptiiuF Mesm to eanal navigatioo has been 
brought out by Mr. O'Regaa. The boat resembles in size, shape, 
and general appearance, the ordinary fly-boaia employed on our canals, 
which have hitherto been worked by horaes only. The stoam is gen- 
erated by a vertical tubular bailer, to which an engine of six horse- 
power is attached. The cylinder ia five and five eighths inches in diam- 
eter and of ten and a half inches stroke, the pressure being Gfly pounds 
to the square inch. A screw, two feet four inches in diameter, and 
consisting of two arms, is mounted In the stern, immediately behind 
the rudder; attached to which is a horizontal axle of considerable 
length, pa 
the keel 

causes Ibis axle to revolve with great rapidity, — ninety revolutions 
being produced in each minute, and four times as many revolutions of 
the screw. The chief peculiarity is the position of the axle and screw, 
the former of these being placed extremely low down, so as to enable 
the screw to work at a considerable depth in the fluid, an arrangement 
which materially augments the propelling power, and al the same 
time causes as little commotion aa possible in the upper stratum of the 
water. This boat has been propelled al the rate of five miles per 
hour. The space occupied by the engine is only three feet four inches 
by two feet six inches, and the width of the boiler ia about three feet. 
The engine consumes eight hundred weight of coal per day, and the 
entire cost of the propelling, inclusive of fuel and the wages of the 
enginemen and firemen, is, according to Mr. O'Hcgan'B estimate, only 
id. a mile, while the cost per mile, where the motive power is sup- 
plied by horses, is no less than U. fid. — Saurideri' Newi-Letter. 

A steamboat intended to accomplish the same purpose has arrived 
at Trenton, New Jersey, and is described in the Slate Gazette. She 
has but one large paddle-wheel, which is placed in the centre of the 
boat, and the paddle-boxes are so constructed as to hold the water 
when they enter it, and prevent it from escaping sideways. The wa- 
ter is thus drawn from the front and sides of the boat and thrown out 
at the stem, so that the boat makes no swell. She has one boiler and 
two engines, and can, it is said, low boats containing one thousand 
tons of coal at the rate of three miles an hour. 

PERPENDICULAR AND KADI A L PADDLE-WHEELS. 
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ndiaJ paddle-wheels for sea-coing vesBels, B. F. Isherwood, Chief 
Engineer of the United Stales Navj, concludes that, " for TCBBels of a 
medium size and a nine days' voyage, the perpendicular paddle-wheel 
possesses decided advantages over the radial paddle-wheel, economi- 
cally, potentially, and in view of the practical advantages of less strain 
upon the machinery and ship." The correctneas of this conclusion 
haa, however, been disputed by olheiB, in later numbers of the same 
journal. 

ENGINE FOE STBEET LOOOMOTIOM. 
Thbre is now in operation upon the Hudson River Railroad, for 
drawing the cars through the city, a double condensing engine, so con- 
atmcted as to make no noise and emit no smoke. Chi the outside it 
resembles a baggage-car, all the works being inside. It has two cyl- 
inders of twelve-inch diameter and etghteen-inch stroke. It condenses 
its steam, but can be immediately converted into a non-condensing 
high-pressure engine, if required. Tl carries a tank of water sufB- 
ciently large for the trip from Thirty-first Street to Chamber Street, 
and, of course, there is no puffing. It bums coke and uses a blower, 
so that no smoke, sparks, or chimney are visible. It works quietly, 
and has thus far proved itself capable of drawing a train of eieht cars 
with the utmost ease, at the cost of only a few cents per trip S>i fuel. 
— Scimlific American, Aug. 3. 



r LOCOMOTIVE ENGINES. 
At the meeting of the Society of Arts, on Jan. 30, Mr. George 
Heaton read a paper, " On the cause of the oscillaiing motion in loco- 
motive engines at high velocities, and a method of correcting it." 
When a man walks upright, on placing hia right foot forward he 
throws his right hand in the same direction, and his left arm back- 
wards, and when the left foot is advanced the left arm follows its di- 
rection and the right goes back. This counteracting motion, which 
comes instinctively, keeps the body upright, and the author has en- 
deavoured to apply this principle to prevent transverse oscillation in 
locomotives, from the effects of which thej are frequently thrown off 
the track. He illustrated his remarks by a working model, which 
was driven at a velocity of forty-two miles per hour, and the oscilla-- 
tion, evidently taking place from the unequal concussion of the pis- 
tons at the dead parts of the stroke, was so great as to cause the 
ftarae-work to vibrate transversely some two or three inches from its 
position at each end alternately, as if turning backwards and forwards 
on a central pivot. Experiments were then shown with the wheels 
weighted on one aide to balance the force of the crank-motion, which 
had some eflect Bt a moderate speed, but did not cure the oscillation 
at the highest velocity. It will be found when an engine of twenty- 
inch stroke, with six-feet driving- wheels, goes fifteen strokes per min- 
ute, or three miles per hour, it requires one tenth of the weight mov- 
ing along the horizontal line (that is, the piston and gearing moving 
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boekwuda and (brwardi wiitiin the «ngine-fnining), to Mop it aad 
lain it i^n ; at Uiirty-fiYe strokes per minute, ot about ■ersii miJea 
pel hour, one half ill wpishl ; at severif-four Btrohee, or fifteen milea 
per hour, one and a half times its own weight ; ^od at twenty milea 
per hour, four limes ila weight. 

Mr. Heaton's impraremeiil consists in connecting to an auxiliary 
cranh-pin, a rod of similar U'hirih with the pistun-rod, on the other etid 
uf which it a pulley, worliing between puidoroda placed on the oppo- 
site sides of the ailo to the cylindcTs, thus obtaining a caQDleractiog 
force, preventing concussion. 'J'he 'vcii^bt must be equal to the piston 
and its i;earing. so as to make the wuight run to the left hand at the 
same instant the piaton goes to the right; the binw to slop the piMon, 
and make it return at each end of the stroke, will be leceited in the 
auxiliary crank, instead of in the wheels, producing a neutral point in 
the centre, and steadincsa nf motion ; for, when ihe blow is received 
in Uie wheels, the cranks being at right angles, it is commuDieated 
through the axle, and gives a twisting motion to the whole framing of 
the engine ; this being repeated wiib regularity produces an eflect 
similar to rocking a boat; this oscillation is found to be greatest 
when the engine ia running most regular for speed, and ihe pisum 
going the same way with the oscillation of Ihe carriage. The eSect 
of ibiB counteracting motion, when in operation, was so great, that not 
a tremble could bo detected in the model. — London Mining Joumai, 
Feb.il. 

LOCOMOTIVE FOE ANTHBACITE COAL. 
The Scienlific ATrurican for Sept. 7 commends veir strongly a 
new locomotive for burning anthracite coal, lis qualities haie been 
tested on the Reading and Hudson River Railroads. A speed of forty 
miles per hour has been attained, but it is ila merit as an engine for 
burning anthracite coal, without smoke or sparks, that is particularly 
praiseworthy. The construction of the boiler is peculiar. The fire- 
tmx is entirely surrounded with water, and there is a series of horizoa- 
tal copper tubes inserted in a back plate, connected wilh a back-water 
chamber at the front end, and these run forward, and are bent up in 
the fire-box, inserted into and projecting above the crown-plate. In 
this way there is no waste of heat and no destruciive action of the fire 
upon the tubes. The bent part of the tube allows for the expansion 
and contraction of the metal, and there is a pump inside, worked by a 
rod from the engine, to keep up a continual current through the whole 

NEW TASK LOCOMOTIVE. 
A NEW locomotive of a somewhat novel conslmction has been placed 
on the Newcastle and Berwick line. Its principal feature is, that it 
carries its own supply of coke and water, witliout the necessity of a 
lender ; which is done by two tanks, one placed under the footboard 
and the oiher under the boiler. It carries sufiicient coke for a run of 
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■SKenty milea, and water fbi thirtjr miles, and ia arnuiged to run with 
eithei end &[bL It U intended to run with light traina on a ohort 
branch line. —London Mining Journal, March B. 

COMPABATITE TAtlTE OF COAL AMD WOOD FOB LOCOMOTIVES. 

A BSPOHT on some experiments made on the Boston and Maine 
Railioad, foT Uie purpose of testing the relative values of anthracite 
coal and difierent kinds of wood for fuel in locomotives, has recently 
been published by the New England Association of Railroad Super- 
intendents. Tbe engines used were the " Coaler," huilt by Winans 
of Baltimore, and Uie "New Hampshire," a wood-burning engine, 
built by Hinckley & Drury of Boston. The experiments were con- 
ducted by Messrs. Slade uid Currier. The results obtained are as 
Ibllows : — The average quantity of station-wood required to evaporate 
3,500 gallons is 3.45 cords; average quantity of anthracite coal, 2.15 
tons. 215 tons of coal are thecdbre equal to 345 corda of station- 
wood, or one ton of coal equals 1.6 cords of wood. The average cost 
of fuel for carrying 15,000 tons of treight one mile, when the trips 
are over the entire road, is, for wood, as shown by nine trips, $ 14.04 ; 
for coal, aa shown by seven trips, S 12.70. Difference in favor of 
coal, $ 1.34. When the engine runs only between Boston and Haver- 
hill, 1 1.41 is to be added to the cost of wood, thus Increasing the dif- 
ference in favor of coal to $3.75. Comparing those trips in which 
the engines are on a par as regards the evaporation of water, the aver- 
age cost of evaporating 3,500 gallons is, witli wood, S 12.44, with 
coal, $11.S6. Difference in tavorof coal, $1.18. Additional cost 
of wood, if run only between Haverhill and Boston, Sl.41, increasing 
the di&tenea in lavor of coal per day to $ 3.59. Comparing those 
trips which put the engines on a par as regards the size of the load, 
the average cost of carrying 13,000 tons of freight one mile is, with 
wood, $14.(3, with coal, $11.84. Difference in favor of coal per 
day, $3.0B, or, if run between Haverhill and Boston, $4.49. The 
average cost of wood, when the trips are over the entire road, is $3.63 
per cord ; when from Boston to Haverhill and back, $4.08. Cost of 
coal, $5.26 per ion. As regards speed, that of the Coaler on an av- 
erage is 14.3 miles, of the wood engine 14.1 per huur. Difference in 
fevor of coal, .2 of a mile. The coal left in the Coaler after the trip 
is finished is considered as balancing the wood used In kindling. 

The general result is, " that an^racite coal used for fuel in loco- 
motives on rulroads, where heavy trains are run, is superior to wood 
in point of economy."' 

FORM OF KAILWAI AXLES. 

At tbe meetine of the Loudon Institution of Civil Engineers, on 

March 20, Mr. Tnomeycrofl detailed a series of experiments which 

he had nuide upon the strength of railway axles. His ctfticluaions 
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may be sumnied up u follows : — With Tegsrd to th« fbnna of wil- 

waj axles, it appeared to him, he said, from the experimenti, that the 
nave of the nheel should not be placed close to, but at some little dis- 
tance (say three fourths of an incti) from, the neck of the joaroa]; also, 
that the Moulder behind the wheel should be entirely done away with ; 
and, instead of reducing the diameter of the axle in the middle, it 
would be advisable rather to increase the bulk at that point, like the 
Goonecting-rod of an engine. He had never heard of a single ease, in 
which the texture of a Aactured parallel axle bad been found changed 
from a fibrous to a granular chaiacter, although a certain amount of 
graoolaiian had been repeatedly observed with axles which bad been 
redaced in the middle, and had then been broken in course of regular 
working. It appeared in all such cases as if there had been a pro- 
gressive and alternate action of compression and extension of the outer 
fibres, from the bending of the axle, whilst it wsa rotating ; and that 
thus the granular fracture had been produced. If a shoulder was left 
on an axle, it should be curved ; for if it was left square it would in- 
duce fracture at tliat part. It would appear that there was a constant 
□ro^easive tendency to fracture, wherever opportunity was afforded 
for Its commencing. Now a parallel axle did not afford any spot for 
the commencement of fracture i on the contrary, the fibres extended 
unbroken throughout the length of the bar; and, unless, from the imdue 
weakness of the axle, a constantly recurring bending action occurred, 
by which the whole external fibres were compressed tmalm as the 
ule rotated, there could be no tendency to break. 

lUFBOVED BBAKE. 
Messrb. Kiuball & Rice, of Concord, N. H., have patented an 
improved brake, which has been in use for some months upon several 
of the cars on the railroad from Concord to Boston, and has given 
great satisfaction. The invention consists in placing a tube-coaling 
of India-rubber around a link passing through a box or casing, which 
is attached to the brake. The rubber is inclosed in the box, to hold 
it in a permanent position, except so far as iia elasticity is affected 
by the pressure of the link, whenever the brake is used, thereby can»- 
ing the rubber to act and react within itself without any rubbing or 
friction of the links in which it is inclosed, thus avoiding the wear 
and rattling of the machinery, as well as unpleasant ^ocks — Sderi- 
lific American, June 15. 

KAIL WAY WBEELS. 

Mk. E. Cbambbrs, of Birmingham, has received a patent for some 
" improvements in the manufacture of wheels." The wheels are evb 
made up first into halves, each half consisting of one half of the ring 
or felloe, one half of the spokes, and one half of the nave, all of 
wroughl-iron, and the sever^ parts are made as follows; — For each 
half of the nave a block or plate of iron is forged in a cylindrical ex- 
terior frame, with a flange or projection ail round, which flange is to 
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be drawn out by forging, so as to form projecting piecea at thoae^Jts 

of tba circumference where the spokes are to be welded on. There 
moat necessarily always be an even number of spokes, so placed upon 
the half-naves that those of the one half shall come into the spaces be- 
tween those of the other half. The projections or flanges having been 
drawn out, the spokes are 10 be welded on, each one having a portion 
of ihe felloe welded thereon, the alternate portions being on the half- 
naves respectively. The halves are to be brought to a welding heat, 
and then welded together by a suitable hammer or press ; after which 
the centre of the nave is to be cut out to receive the axleueo. — Civil 
Engineer and Architect's Journal, June. 

AUTOHATIC BEGISTEK OF THE SPEED AND OF THE TIUE OF 
STOPPtHG OF RAILROAD TRAINS. 



Undee this name, M. Breguet submitted to the French Academy, 
on Bee. 17, 1819, an instrument intended tn exhibit the speed of 
trains on railways at all points, as well as the time passed at each 
station where the train stops. His machine consists of three parts; 
a clock-work wheel, one of whose axles bears a "helix curve," 
which revolves in an hour, or in any fraction of an hour ; this helix 
causes a pencil to move perpendicularly from below upwards ; a, paper 
band of any length ; an endless screw, whose axle carries a pulley at 
its outer extremity. Thia screw gives motion to a wheel, the pinion 
of which tooths into a second wheel, mounted upon an axle, which 
carries a cylinder designed lo move a band of paper. The machine 
being placed upon the tender, or upon a car, a pulley is put upon one 
of the axles of the wheels, and, a cord being passed over this pulley, 
as well as over that of the machine, Ihe screw will turn, if the car 
moves, and the wheels and the cylinder, and consequently the band 
of paper, will be set in motion. Thus there are two distinct motions, 
independent of each other, the one horizontal and variable (that of the 
paper band), and the other vortical and uniform (iliat of the pencil). 
By means of these two movements we have a winding curve, the ab- 
scissas of which represent the space passed over, and the ordinates the 
time passed. In the machine exhibited, the relation between the 
cylinder and the pulley is j^, the diameter of the cylinder 6 centi- 
metres; consequently 300 revolutions of the pulley will represent an 
unrolling of the paper of 20 centimetres, and if the 300 revolutions 
are caused by a train in going 1 kilometre, it is evident that each centi- 
metre of paper will present a space passed over equal to 50 metres. 
The breadth of the paper is S centimetres ; if the crayon paaaes over 
it in twenty minutes, each minute will be measured by a distance of 3 
railliraetrea. It will be readily perceived that curves traced in this 
way would give all the variations in the speed of the tram. 
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them a flesble tube, air-light. This tabe haa a Mriu of eli(l»'nhM, 
entitely ander the care of a guard, who, by leTere, has perfeot Mntrol 

OTCT his train. Along the whole line of railway is laid a pipe, in 
connection with which a series of pistons are fixed between the rails, 
intended to receiTe the tube above mentioned in its passa^. In these 
piatons are atmospheric valves, opening into the fixed pipe, which is 
always kept eihaustcd, so that when the train passes over ihe pistons, 
the slide-valvea in the tube are opened by means of incliiwd planes 
conmiunicaling with tlie levers, which levers are raised Dp on the 
train passing, — the atmosphere existing in the lube to supply the 
vacuum, and the train is impelled hy external atrooepherio preaanre. 
— London Mining Journal, Sept. 7. 

APPLICATION OF IBON TO RAItWAY STHUCTDHES. 

Thb Civil Engineer and ArcMtect''i Journal for February eoDlains 
an important report from the commisaionera appointed to inquire into 
the application of iron to railway structures. They say, " As it soon 
appeared, in the course of our inquiry, that the eflects of heavy 
bodies, moving with Breat velocity, upon structures, had never been 
made the subject of direct scient&ic investigation, our attention wss 
early directed to the devisincr of some experiments for the purpose of 
elucidating this matter. The questions to be examined may be ar- 
ranged under two heads, vii. : — 

■' I. Whether the substance of metal which has been exposed for a 
long period to percussions and vibrations undergoes any change hi tlie 
arrangement of its 'particles, by which it becomes wealtenedt 2. 
What are the mechanical effects of percussions, and of the passage 
of heavy bodies, in deflecting and fracturing the bars and beams upon 
which they are made to act? 

" A great difference of opinion exists among practical men with 
respect lo the first of these iiuestions. Many curious facts have beat 
elicited by ua in evidence, which show that pieces of wrought-iron 
which have been exposed to vibrations, such as the axles of railway 
carriages, the chains of cranes, Sic, employed in raising heavy 
weights, frequently break affer long use, and exhibit a peculiar crys- 
talline fracture and loss of tenacity, which is considered by some en- 
gineers to be the result of a gradual change produced In the internal 
structure of the metal by the vibrations. Others contend that ^ii 
peculiar structure is the result of an original &ult in the process of 
manufacture, and deny this eRect of vibration altogether, whilst some 
allege that the crystalline structure can be imparted to flbrous iron in 
various ways, as by repeatedly heating a bar red-hot, and plunging it 
into cold water, or by continually hammering it, when cold, for half 
an hour or more. Mr. Brunei, however, thinks the rarious appear- 
ances of the fracture depend much upon the mode in which the iron is 
broken. The same piece of iren may be made to exhibit a fibrous 
fracture when broken by a slow, heavy blow, and a crystalline fracture 
when broken by a sharp, short blow. Temperature alone has also a 
decided effect upon the iVaclurc ; iron broken in a coll state shows a 
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more crjstalliae fracture than the Kune iroo warmed a little. The 
same eSects are by some supposed to be extended to casl-iroD. 

" We have endeuroured (o examine this question experimentally in 
variuua ways. A bar of cast-iron, 3 incites iMjuare, was placed nn 
supports about 14 feet asunder. A heavy ball was suspended by a 
wire 18 feet long, from iho roof, so as to touch the centre of the side 
of the bar. By drawing this ball out of the vertical posilion*at right 
angles to the length of the bar in the manner of a pendulum, to any 
required distance, and suddenly releasing It, it could be made to Btriko 
a horizonul blow upon the bar, the magnitude of which could be ad- 
juBted at pleasure, either by varying the size of the ball or tbe distance 
from which it was released. Various bars (some of smaller size than 
the above) were subjected by means of tliis apparatus to successions 
of blows, numbering in moat cases as many as 4,000, the magnitude 
of the blow in each set of esperiments being made greater or smaller 
as occasion required. The general result obtained was, that when 
the blow was powerful enough to bend the bars through one half of 
theii ullioiaie deflection (that is to say, the deflection which corre- 
sponds to their fracture by dead pressure), no bar was able to stand 
4,000 of such blows in succession ; but all the bars, when sound, rc- 
sisled the effects of 4,000 blows, each bendmg them through one third 
of their ultimate deflection. 

" Other cast-iron bars, of similar dimeuaions, were sul^ected to the 
action of a revolving cam, driven by a steam-engine. By this they 
were quietly depraved in the centre, and allowed to restore them- 
selves, the process being continued to the extent even. In some cases, 
of 100,000 successive periodic depressions for each bar, at a rate of 
about four per minute. Another contrivance was tried, by which the 
whole bar was also, during the depression, thrown into a violent 
tremor. The results of these experiments were, that when the de- 
pression was equal to one third of the ultimate deflection, the bars 
were Dot weakened. This was ascertained by breaking them in the 
usual manner with stationary loads in the centre. When, however, 
•he depressions produced by the machine were made equal to one half 
of the ultimate deflection, the bars were actually broken by less than 
900 dewesaions. This result corresponds witti and confirms the for- 
mer. By other machinerj, a weight equal to one half of the breaking 
weight was slowly and continually dragged backwards and forwards 
from one end to the other of a bar cf sirnilar dimensions to the above. 
A sound bar was not apparently weakened by OG,000 transits of the 
weight. 

" It may on the whole, therefore, be said, that, as far as the effects 
of reiterated flexure ate concerned, cast-iron beams should be so pro- 

5 Bttioned as scarcely to suffer a deflection of one third of their ultimate 
eflection. And, as it will presently appear that the deflection pro- 
duced by a given load. If laid on the beam at rest, is liable to be con- 
siderably increased by the efiect of percussion, as well as by motion 
imparled to the load, it follows, that to allow the greatest load to be 
one ti\i!h of the breaking weight is hardly a suflicient limit for safely, 
even upon the supposition that the beam is perfectly sound. 
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"In wrooght-iron bare no Tery perceptible effect waa produced by 
10,040 succesaive deflcctiona by means of a revolrint; cam, each deflec- 
tion being due to half the weight which, when applied static&lly, pi*- 
duced a large pennanent ilexare. 

" Under the second head, namely, the inquiry into the mechanical 
effects of percuasions and moving weights, a great number of experi- 
ments have been made to illustrate the impact of heavy bodies on 
beams. From these it appears that bars of casl-iron of the same 
length and weight, struck horizontally by the same ball (by means of 
the apparatus above described for long continued impact), o8er the 
same resistance to impact, whatever be the form of their transverse sec- 
tion, provided the sectional area be the same. Thus, a bar six by one 
and a half inches in section, pliiced on supports about fourteen feet 
asunder, required the same magnitude of blow to break it in the 
middle, whether it was struck on the broad side or the narrow one, 
and Himilar blows were required to break a bar of ti)e same length, 
the section of which was a square of three inches, and therefore ofthe 
same sectional area and weight as the first. Another course of experi- 
ments tried with the same apparatus showed, amongst other results, 
that the deflections of wrought-iroa barsproduced by the striking ball 
were nearly as the velocity of impact. The deflections in cast-iron ara 
greater than in proportion to the velocity. 

" A set of experiments was undertaken to obtain the effects of addi- 
tional loads spread uniformly over a beam, increasing its power of 
bearing impacts fiom the same ball falling perpendicularly upon it. 
It was found that beams of casl-iron, loaded to a certain degree with 
weights spread over their whole length, and so attached to them as 
not to prevent the flexure of the bar, resisted greater impacts trom ths 
same body falling on them than when the beams were unloaded, in 
tbe ratio of two to one. The bars in this case were struck in the mid- 
dle by the same ball felling vertically, through different heights, and 
the deflections were nearly as the velocity of impact. 

" We have also carried on a aeries of experiments to compare the 
mechanical effect produced hy weights passing with more oi less ve- 
locity over bridges, with their effect when placed at rest upon them. 
For this purpose, amongst other methods, an apparatus was construct- 
ed, by means of which a car, loaded at pleasure with various weights, 
was allowed to run down an inclined plane. The iron bars which 
were the subject of the experiment were fixed horiwntally at the 
bottom of the plane, in such a manner that the loaded car would pass 
over them with the velocity acquired in its descent. Thus the effects 
of giving different velocities to the loaded car, in depressing or frac- 
turing the bars, could he observed and compared with tbe effects of the 
e loads placed at rest upon the bar. A great number of experi- 



ments were tried with this apparatus for the purpose of comimring 
the effects of different loads and velocities upon bars of various dimen- 
sions, and the general result obtained was, that the deflection pro- 
duced by a load passing along the bar was greater than that which 
was produced by placing the same toad at rest upon the middle of the 
bar, and that this deflection was increased when the velocity was io- 
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creased. Thus, for example, when the carnage, loaded to 1,190 
pounds, was placed at rest upiHi a pair of cast-iron bajs, nine fMt long, 
jiiur inches broad, and one and a half inches deep, it produced a de- 
f eclion of six tenths of an inch ; but when the carriage was caused ta 
paas over the baie at the rate of ten miles an hour, the deflection was 
increased to eight tentha, and went on increasing as the velocity was 
increased, so that at thirty miles per hoar the i&fleclion became one 
and a half inches ; that is, more than double the statical defiection. 
Since the velocity so greatly increases the efect of a given load in 
deflecting the bars, it follows that a much less load will break the bar 
when it passes over it than when it is placed at rest upon it, and, ac- 
cordingly, in the example above selected, a weight of 4,150 pounds is 
required to break the bars, if applied at rest upon their centres ; hut a 
weight of 1,778 pounds is sufficient to produce fracture, if passed over 
them at the rate of thirty miles an hour. 

" It also appeared that, when motion was given to the load, the 
points of greatest deflection, and, still more, of the greatest strains, 
did not remain in the centre of the bats, but were removed nearer to 
the remote extremity of the bar. The bars, when broken by a travel- 
ling load, were always fractured at points beyond their centres, and 
often broken into four or five pieces, thus indicating the great and un- 
usual strains they had been subjected to. 

" We have endeavoured to discover the laws which connect these 
results with each other and with practice, and for this purpose a 
smaller and more delicate apparatus was constnicted to examine the 
phenomena in their simplest form, namely, in the case of a single 
weight traversing a light clastic bar. For the weight in its passage 
along the bar deflects it, and thus the path of trajectory of the centre 
of the weight, instead of being a horizontal straight line, as it would 
^ be if the bar were perfectly rigid, becomes a curve, the form of which 
depends upon the relation between the length, elasticity, and inertia 
of the bar, the magnitude of the weight, and the velocity imparted to 
it. If ^e form of this curve could be perfectly determined in all 
cases, the efl'ects of travelling loads upon bars would be known ; but, 
anfortunately, the problem in question is so intricate that its complete 
mathematical solution appears to he beyond the present powers of an- 
alysis, except in the simplest and most elementary case, namely, in 
which tlie load is so arranged as to press upon the bar with one point 
of contact only, or, in other words, the load is considered as a heavy 
moving point. In practice, on the contrary, a single four-wheeled 
carriage touches each rail or girder in two points, and a six-wheeled 
engine, with its lender, has five or six points in contact on each side. 
Thisgreatly complicates the problem. 

" The above smaller apparatus is so arranged as 10 comply with the 
simple condition that the load shall pressupononepoint only of the bar, 
and is also furnished with a contrivance by which the effects of vari- 
ous proportions of the mass of the bar to that of the load can be exam- 
ined. From the nature of the problem, it is convenient to consider, 
in the first place, the forms of the trajectories that are described, and 
the corresponding deflections of the bar, when the mass of the bar is 
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exceedingly small compared wiih that of the load. Having obtained 
tiiese under different relations of ihe lenplh of the bridge, its alatical 
deflection and the velocity of tlie passing load, we proceeded to inves- 
titrate, in addition, the effect which a gieatcr proportional mass of the 
bar or bridge has upon the deflectionB. 5Jnf„riunBtely, the extreme 
difficulty of the problem has rendered its solution unattainable, except- 
ing in the case in which the mass of the bridge is supposed to be ex- 
ceedingly small c-ompared with that of the load, and m the oppositn 
case, in which the mass of the load is supposed to be small compared 
with that of the bridge. The cTu^mplea that occur in practice lie be- 
tween these two extremes ; for in the experiments of the comiDission, 
performed at Portsmouth, with the inclined plane already described, 
the weight of Ihe load was from three to ten times that of the bar ; 
but this is a much greater proportion than that which occurs in bridges, 
partly on account of the necessity for employing in experiments very 
flexible bars, to render the changes of deflection sufficiently apparent, 
and partly on account of the great difference in length ; for if bars bear- 
ing the same ratio of weight to that of the load were employed in exper- 
iment, the deflection would become so small as tu be scarcely apprecia- 
ble. This will readily be perceived when it is stated Ihat, in a bridge 
thirty-three feet long, a deflection not greater than one fourth of an 
inch is usually allowed, which deflection is only one 1584l]i part of its 
length ; whereas, in experiment, it is necessary to employ deflections 
of two or more inches. In actual bridges of about forty feet span, the 
weight of the engine and tender is very nearly the same as the weight 
of that half of the bridge over which it passes; and in large bridges 
the weight of the load is much less than that of the bridge." 

The commisBioners then state a mathematical investigation made at 
their request, and continue ; — "It is thus shown that the enormous 
increase of deflection produced by velocity In Ihe Portsmouth experi- 
ments cannot occur with real bridges, since it appears Ihat the phe- 
nomena in question are developed to a great extent when the magni- 
tude of the strucluro is diminished. The total increase of the statical 
deflection, when the inertia of the bridge is taken into account, will 
be found much greater for short bridges than for long hiidges. Snp- 
posing, for example, the roass of the travelling load and of the bridge 
to be nearly equal, the increase of tiie statical deflection at the highest 
velocities, for bridges of twenty feet in length, and of ihe ordinary 
degree of stiffness, may be more than one half; whereas, for bridges 
of Hfly feet In length, the increase will not he greater than one sev- 
enth, and will rapidly diminish as greater lengtlta are taken. But as 
it has been shown that the increase, caieris paribta, is diminished by 
increasing the stiffness of the bridge, we always have it in our power 
to reduce its amount within safe limila. Hence, in estimating the 
strength of a railway bridge, this increase of tlie statical denection 
must be taken into account, by calculating it from the greatest load 
which is likely to pass over the bridge, and from the highest possible 
velocity. It must be remembered, also, that this defection is liable 
to be increawd by jerks produced by tlie passage of the train over the 
joints of the tails. 
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" We also made some experimenia, by nietuie of tbe large apparatus 
t^re mentioned, 00 curved bars. Bod these bore much greater weighla 
at high velocities than straight bars; but the deflectioiis of these ban 
wete very great compared with their length, in drawing attention to 
these experimenia, we would remark that, in actual atruclurea, where 
the deflections are so very sraatl, the efiect of cambering the girders, 
or of forming a curved pathway for the load, would be of less compar- 
ative importance, and might tend to introduce practical ioconven- 



e and arrived at similar conclusions. They 
addition to the above experimentSj we have made many for the purpoM 
of supplying data for completing the mechanical tiieory of elastic 
beams. If they be in any manner bent, the concave side will be com- 
pressed, and the convex side extended. From experiments the follow- 
ing fonnule were deduced for expressing the relation between the 
extension and compression of a bar of cast-iron, ten feet long and one 
inch square, and the weights producing them respectively : — 

Extension, , . id= 116117e — 201905^ 

Compression, . . . iti = 107763d— 36318d> 
And the formula deduced from these for a bar one inch square, and 
of any length, are : — 

= 13934040 f — 3907433000 ^ 



For compression, ip^ 13931560^ 
Where / is the length of the bar in inches. 

These fonnule were obtained from the mean results of four kinds 

The mean tensile strength of cast-iron, derived from these experi^ 
menls, is 15,711 pounds [ler square inch, and tbe ultimate extension 
one 600th of the length, and this weight would compress a bar of iron 
of the same section one 775th of its length, it must be observed, that 
the usual law is very nearly true f«r wrougbt-iron. 

" Many denominations of cast-iron have got inio common use, of 
■which the properties had not yet been ascertained with due precision. 
Seventeen kinds of them have been selected, and their tensile and 
crushing forces determined. Experiments have also been made upon 
the transverse strength and resistance of bars of wrought and cast 
iron acl«d upon by horizontal as well as vertical forces. Those ex- 
periments will bo found to exhibit very fully the deflections and seta 
of cast-iron, and the delect of its elasticity. Tbe bars which were 
experimented upon by transverse pressure were of sections varying 
from one inch square to three inches square, and of various other sec- 
tions, and the actual breaking weights show that the strength of a bar 
one inch square should not be taken as the unit for calculating the 
strength of a larger castine of similar metal, although the praelice of 
doing so has been a prevalent one, for it appears that the crystals in 
the portion of the bar which cools first ars small and close, wbilst.lbg 
3 
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Mntnl pottioB of bws two inches squiiTB and ihree inchea Bqna™ ia 
composed of comparatively large rrystalB. and bars uf three inches 
square in aeclion, planed down on all sides alike to three fourths of an 
inch square, are found to be very weik to resiai both transverse and 
crushing: pressure. Hence it appears desirable, iu seeking for a unit 
for the strength of Iron of which a large casting is to be made, that 
IhD bar used ^ould equal in thickness the thickest part of the pro- 
posed casting." 

The commiesioneTB then go into a detailed notice of the relative merits 
of the different kinds of iron bridges in use on railways. The sim- 
plest hridgo, and that which admiia of the greatest amount of headway 
Bt a eiven elevation, is, undoubtedly, the straight girder-bridge. The 
IsngSi of a simple cast-iron glrdcT appears to be limited only by the 
power of making sound castings and the difficulty of moving large 
masses. In the employment of wrought-iron combined with cast-iron, 
in tbe manner of trussing, the greatest skill and caution are necessary 
to render such combinations sale. The general opinion of engineers 
appears to be, that the cast-iron arcJi is the best fiimi for an iron bridge, 
when circumstances permit its use, lattice bridges are of doubtful 
merit. For low bridges the bow-string girder is recommended. The 
bollow gilder form of the Britannia and other bridges appears to po»- 
Msa many advajitages, but has not fet been sufficiently tiiM to warrant 
the expression of a decided opinion. 

In eonclnaion, the commissioners sum up the results to which they 
bsve arrived as follows , — ' ^ That it appears advisable for engineers, 
in contracting for castings, to stipulate for iron to bear a certain 
weight, instead of endeavouring to procure a BpeciHed mixture. That, 
to calculate the strength of a particular iron for large castings, the 
bars used as a unit should be equal in thickness to the thickest part 
of the proposed casting. That, as it has been shown that, to resist 
the effects of reiterated flexure, iron should scarcely be allowed to suf- 
fer a deflection equal to one third of its ultimate deflection, and since 
the deflection produced by a given load is increased by the efleets of ' 
percossion, it is advisable that the greatest load in railway bridges 
■hoidd in no case exceed one sixth' of the weight which would break 
the beam when laid on at rest in the centre. That, as it has appeared 
that the effect of velocity communicated to a load is to increase the 
deflection that it would produce if set at rest upon the bridge;' also, 
that the dynamical increase in bridges of less than forty feet in length 
is of sufficient importance to demand attention, and may, even for 
lengths of twenty feet, become more than one half of the statical de- 
fleclionat high velocities, hut can be diminished by increasing the stiff- 
nesa of the bridge ; it is advisable that, for short bridges especially, 
the increased deflection should he calculated firom the greatest load 
and highest velocity to which the bridge may be liable ; and that a 
weight which would statically produce the same deflection should, in 
estimating the strength of the structure, be considered as the greatest 
load to which the bridge is subject. Lastly, the power of a beam to 
fesist impact varies with the mass of the beam, the striking body 
being the aame, and by iucreasing the iusrtia of the beacc without 
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adding to its Mrength, the poner to resiBt impact ia, within oertain 
limits, also increased. Heuce, it follows that weight is an important 
coDsideiation in structures exposed to concussionB." 

CAST-IRON SLEEPERS FOB BAILW^ArS. 
A SERIES of experii 
ow, fiom which he I 
cast-iron in place of wood in laying the substnictuie of permanent 
waysi as the only means of preventing (hose irregularities of surface 
wliieh cause blows lo be given by the engine, that are not only annoy- 
ing to the passengers, but further are more and more rapidly destruc- 
tive to the way aiid to the carriages, aa well as wssteful of the loco- 
motive power and niechanism. Mr. Barlow finds it to be a mistake, 
thatapartially soft elastic material, such as wood, is requisite to smooth 
and easy motion ; the more rigid, and level, and polished the surface, 
the easier has he found the traction, and the better suited at least to 
railway transit. Cast-iron sleepers in halves, with half-chaire Ittting 
the rail, and bolted together, so as to avoid the use of the key, ia 
that construction of subetructure to which esperiment has led him to 
yield the preference, from the facility with which it is laid, from tlie 
perfect joint which it gives, and the security from breakage in the 
event of getting off the line. The point of the meeting of the plates 
is situated between the chairs, so that the bolls act under a spring 
which destroys all liability of loosening, to which ho has not loucB 
any tendency . — Lortdon Builder, Feb, 

PREVENTION OF DUST AND SMOKE ON RAILHOADS. 

Mr. N. Goodyear of New York has invented an apparatus for 
preventing passengers on railroads from being annoyed by dust and 
smoke. On the roof of the car a number of ventilatois are arranged, 
ao aa in allow the air lo pass freely into the car when it is in motion. 
The inonlhe of these ventilators are covered with a fins wire cloth, 
through which the air circulates freely, but which effectually stops all 
cinders and other dirt. In eacli window of the car is placed a saih of 
blinds, constructed of plates of glass tour inches wide. These blind* 
are so arranged that (hey are all moved hy a connecting-rod, in the 
same manner as ordinary window-slats are opened or shut. I'he air, 
coming through the ventilators, passes with a gentle current out of 
the blinds, or " car-dualers," as they are called, the outward current 
thus fiirmed ellectually preventing the entrance of a particle of dust 
into liie car, and the outside current, formed by the motion of the car, 
carrying the dust to Uie rear. Besides entirely escluding the dust 
and Einoke, it is claimed that this invention, which does not at all ob- 
struct the view, will ventilate the cars, and, by stifling the noise, ren- 
der cunvetsation much easier than at present An apparatua of ihiS' 
sort has been applied to a car on the Hudson River Hailioad. — Neio 
Yark Thbunc. 
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RAILWAYS IK ENGLAND. 



There are now in England about 5.000 miles of railway worked 
by nearly 2,000 locomolivea, which in the course of a single year col- 
lectively travel over more than 33,000,000 of milea, — amounting in 
three years lo the distance from the earth lo the sun, or as much as three 
and a half times round the world per day ; and carrying in the course 
of a single year not less than 60,000,000 passengers and 20,000,000 
tons of goods. The rails upon these lines — which exceed 24,000 
miles in length, and would therefore giid the earth around with an 
iron band, weighing about TOlbs. per yard — have been raised from 
the mine, smelted, forged, and laid in the course of the last fifteen 
years ; whilst in the construction of the ways 250,000,000 cubic 
yards, oi not less than 350,000,000 tons, of earth and rock have, in 
tunnel, embankment, and cutting, been moved to greater or less dis- 



KOISELESS CASBUOE- WHEELS AHD HOBSE-SHOES. 
In the ilCTiin^ /ourna/ of July 22, 1849, we noticed the introduction 
of some improvements in the construction of wheels for caniages, by 
Mr. Andrew Smith, which were likely to prove of much value to the 
public, as not only adding greatly to comfort in travelling over paved 
streets, from their being perfectly noiseless, but from Iheit combining 
a much greater degree of safety. The principle consists in forming 
the hoop or tire of two separate layers of galvanized iron, which are 
riveted together, and regalvanized in the mass ; this division of parts 
cutting off all vibrations when travelling over the roughest stones. 
Mr. Smith has also applied the principle lo springs, in which each 
plate is galvaniaed separately, and can never rust. The aile is also 
made lo fit the axle-box with perfect exactness, by a lining of fiisible 
metal, and is itself lubricating, and not liable to heat; the whole secures 
a degree of quiet, ease, and safety hitherto unattained. We have been 
led again to notice these ingenious improvements, from the fact that 
the patentee, having produced a noiseless carriage, found that the 
horses' feet made more noise than ever, and, seeking for a remedy, has 
applied the same principle to tbe horse-shoe. This is effected in the 
most simple manner, by makiilg the shoes in two thicknesses of gal- 
vanized metal, then riveting them together, and re-galvanizing. A 
horse equipped in these pumps trots over the granite streets of London 
as softly as if he was on a bowling green. — London Mining Journal. 

IMPaoVEMENT IN RAISING AND LOWERING CAREIA8E-T0PS, 
Dh. J. L. Allen, of New Haven, Conn., has invented an improve- 
ment, by the use of which a carriage-top can be raised, lowered, or 
held at any desired elevation, as easily from the inside as the outside 
of tbe carriage, and <pithout the necessity of moving from the seat. 
One brace oiily Is used, of very nearly the same form as usual ; the 
centre limb is hung upon a prop, which is hollow, and (he bolt which 
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rnonng ihis Isver hackwards or forwards, the top is lei down or raised 
up. ADoihur handle, attached to a rod at the lower end of the bioce, 
may be used in the same manner instosd of the hand-hold leTei. To 
use this single biaoe with double jointa, the slats or bows fbrniing 
the frime-work of the top must be hung on the same oeotre. Tho 
braces on the two sides of the carriage-top are connected toeelher by 
a Tod, which lies against the back of the seat under the lining. By 
means of this connecting-rod, the braces on both sides are operated 
simultaneously by moving the lever. A spiral spring is wound around 
the connecting-rod, one end being fastened to the back of tile seat, and 
the other to the rod itself. The spring is proportioned to the weight 
of the carriage-top, two bein^ sometimes used. As the top falls, the 

3>ring winds around, so that it drops slowly and steadily, while a very 
Ight pull of the lever is sufficient to raise it. By means of « looped 
cord passed over a nob, the carriage-top may be held *t any angle of 
elevatioa. — SderUific American,I}ec. 7. 

MEW STISaiTP-IBON. 

Amond the gold medals awarded by the American Institute in Now 
York Ihe present year, was one to Mr. Nathan Post, of Elast Cleveland, 
Ohio, for a new stirrup. Its excellence consists in a spring-gaard, 
which allows the foot to go into the opening only a certain Sistanee, 
This guard, by means of a centre tube and screw, mav be elevated 
and lowered to allow the foot to go in a greater or Iom disianoe. 
There are various other contrivances, and its whole eflect is, that, if 
the rider is thrown from bis horse, it is ioiposaible fur his foot to stick 
in the stirrup, for the guard throws it out at once. — Sdentijic Amtri' 
cm, Nov. 16. 

HTDRO-PNEDUATIC LIFT. 
The Glasgow Praaical Mechanics' Journal for March contains a 
desoilption of "Simpson's H^dro-Pnenmatic Lift for Furnaces and 
Railway Elevators." The principle ia that known as Rotation. An 
ur-tight sheet metal case, of sufficient displacement fur the greatE«t 
weight it ia designed to raise, is immersed in a well containing water, 
and attached, by means of a large vertical pipe of the same material, 
to, an upper platform rising between guides. When the case is re- 
leased it will of course ascend, carrying upon its platform the articles 
to be raised. The valve-apparatus for governing the motions, &c., 
conalitulea Ihe novelty of the machine. The ■' float-case " is made 
Bpheroidal, and ia connected, as has been described, to the platform by 
' a hollow pipe, cleaed above by the platform, and below perforated, to 
that in the movenient of the machine ita bulk shall not materially af- 
fect, by i greater or less degree of immersion, the usual level of water 
in the well. The float-case itself is provided with a small pipe rising 
in the centre of the larj^e one, which opens to the air above by means 
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of a governing Tslve, and also serrea to protect a nl*e-rad,caDBeoltDg 
the operator on the platform with a small screw-valve in the bottam 
of the float-case, designed for the ingress and egiess of water. The 
large hollow pipe is also provided with a email valve above, for gov- 
erning the outlet of air. An induolion-pipe enters at the top of the 
well, and is always open. A discharge-pipe at the bollom is provided 
with a valve, opening outward, whose lever is weighted, so as to 
counterbalance the pressure of water lending to open it. The opera- 
tion of the machine is as follows; — Suppose the float-case full of air, 
and at the bottom of the well, which is empty; all the valves are shut. 
If, then, water he allowed to fill the well, the buoyancy of the float 
causes it to ascend, carrying upon its platform the goods to be ele- 
vated. To descend, open the screw-valve in the float-case, and its gov- 
erning air-valve, until a sufficient body of water has entered to destroy 
buoyancy, when, the air-valve to the large nipe being also open, the 
machine will descend with any desired velocity. On approaching 
the bottom, the open screw-valvo comes in contact witii the weighted 
lever governing the discharge, and has just lime to open it, when tiie 
float subsides into the bottom of lite well, made of exactly the same 
shape as that of the float, thus opening a passage between the float- 
case and the discharge-pipe, permitting water to eecapo until its buoy- 
ancy is sufficiently restored for a reascent. As the float-case exactly 
fits in the bottom of the well (the fit being secured by packing), no 
water is permitted to escape from the well itself. It will thus be seen 
that this machine possesses two advantages over the usual plane of 
flotation. 1. Only the exact amount of water required to balance the 
load and to overcome friction is expended for each lift. S. The well 
being always full, no time is lost in filling and emptying it. — JovttuiI 
of ^iinkiin ImlUute, July. 

IMPHOVED HYDRAULIC BAM. 
The Journal of the FTOnkliii Institute for November contains the 
report of a committee appointed to examine an improved hydraulic 
ram, the invention of Mr. H. P. M. Birkinbine, of Philadelphia. 'I'he 
principal improvements consist in constructing the discharge-valve so 
that, as it riaes into its seat, a portion nf water is caught between the 
valve and scat, and thus a water-cushion is formed, which prevents 
the heavy blow, and the consequent rapid destruction of the apparatus. 
The cup or air-chambei, which in all these machines is placed at the 
discharging orifice, to arrest gradually the impact of the water there, 
is placed upon the valve itself, and not upon the valve-seat, so that 
the shock upon the valve is materially lessened. The drop-cup, into 
which the guide-stem of the valve lalls, is adjusted by means of a 
wedge, controlled by an adjusting screw, so that the amount of fall of 
the valve may be accurately set and altered when a change of circuiu- 
Btances requires it, so that the quantity of water discharged by the 
valve can be reduced or increased at pleasure. The driving-pipe, or 
that which conveys tlie water from the fountain-head to the ram, is in 
a cycloidal form. About 1,000 of these rains, which the committee 
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highly reconunend, hafe been pW in use. The largest are worked 
by driving-pipes 6 inches in diameter. One of this siie, wilh a, fell 
of 6 feet, lifts 30,000 gallons per day 60 feet. The improvemenU 
described percoil the inatrumenls to be made of much larger eise than 
usual, and ihey last longer and are less liable to get out of order. 

HIDSACLIC PBESSnEE IN COAL-MINES. 

It is Stated that a powerful hydraulic engine is used at the MJnton 
Colliery, for the purpose of drawing the trains of wagons under 
ground, without the aid of steam-engine or of horses. The engine 
conaisls of two small cylinders and pistons, each being 3 inches in 
diameter, wilh a 12-inch stToke ; the water which supplies the power 
is that pumped from the shaA, collected in a reservoir 806 feet above 
the level of the water-engine, and, of course, applying aa enormous 
force on the pistons ; the pipes conveying the water down the shaft 
are 4t inches in diameter; the distance from the shaft, whence the 
trains are at present propelled, is 830 yards, with gradients from 
1 in 30 to 1 in 18 ; the number of tubs in each train is 20 ; the speed 
is at the rate of 6 miles per hour ; the quantity of water pressing on 
the pistons is 1,500 g^illons, and the average speed 100 strokes per 
minute ; the power of the engine is about 30 horses, and the reservoir 
and column of water collects enough to draw 20 trains a day ; but al- 
though it is contemplated to increase that number to 50, that extra 
number will only involve the pumping of an extra 30 gallons per 
minute through the 24 hours. — GbH Engineer and ATchitea''sJourtt(d, 

CYLINDRICAL ROTAHT FRtNTING-PHESS. 
The New York Thinmc describes a new printing-press, the invention 
of Mr, J. A. Wilkinson, of Providence, R. I. It says, "All the mo- 
tions of this press are rotary. The types are adapted to and brought 
into a perfectly circular form, and placed on cylinders, one of which 
is made lo print the upper, and the other the under side of a continuous 
sheet of paper, which is made to pass directly through the machine 
and come out printed on both aides, folded into a convenient form, and 
cut off ready for delivery. All the reciprocating movements here- 
tofore used are abandoned, and simple rotary motions substituted 
throughout. Consequently, the exceeidingly smooth and uniform ac- 
tion of this press is almost exempt from the danger of getting out of 
order, and subject to very little wear. The t3fpe8, moreover, possess, 
in their shape, a great advantage. They are so formed that they 
must necessarily all stand the right way, and in their action upon the 
paper are not subject to injury by being battered ; and they are much 
less worn and disfigured by usb than type employed in the old way. 
To which may also be added the important advantage of casting upon 
the radii of a circle, and using upon the cylinder stereotype plates 
exactly conformable lo the cylinder, and made to move, like the type, 
compielely in a circle. The velocity in the movement of this press is 
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periisps the most extrecrdiDarj featDTS. Such ia the utonishin^ nt. 
piditv with which i[Dpre5sions majr be innltiplied, that U an aTttinsTV 
■peed 30,000 imperial sheets may, with |rreat ease, be printed oo both 
eidea, folded, snd cut neatly from ■ coutinuoua sheet, in one hour's 
time. Thus 40,000 impreseioDs can be made, besides the folding- and 
culling of the ^eet, in one hour, bj a single machine, without Ihe aid 
of the human hand. It can be worked by any ordinary power, one 
man ot active boy only being required to attend a press, place the Toll 
of papeT upcm ibe machine, and cury away the printed and folded 
■heels M fuX as they are thrown from the nuchioe. 

HEW FBINTIHG-MACBIME. 

SbtiiUi gentlemen connected with the press ia Paris, and the head 
of a large pnnting eslablishment in Scotland, assembled, on Satnrday, 
at the mannbctoty of M, de Costei, to wimesa the performance of a 
DOW printing-machine, inrented by M. Worms. It oc<!upies a much 
smaller space than the machines now iu ose in the great printing es- 
tablisbments of Paris and London, costs less than half the price at 
which one of those can be had, and is free from the tapes and other 
guiders, which frequently get out of order, and occasion consider- 
able delay. It reqairea only the labor of Uiree men to feed it, and 
receive the work as it is thrown off. This new machine, which is 
called rotaUve, does not print from the types, but from Elereotype, and 
this is the most extraordinary part of the process. In the ordinary 
process of stereotyping several hours are required ; for the material 
used for receiving the impression of the type,, and which serves as the 
mould in which the slereolype is cast, must be carefully and slowly 
dried. The mould fur the stereotype, by this new process, is made 
of a few sheets of tissue-paper, with a couple of sheets of common 
paper at the bacit, to give a certain degree of strength. The paper is 
welted to the proper depree, and then pressed upon the tjpe. The 
impression is perfect. The mould is then dried, which is the work 
of only a few minutes, and placed on a cylinder, with a sufficient 
space between it and an outer case to receive the metal. This metal, 
which is very liquid, and which ia prepared in a peculiar way, flows 
rapidly and evenly over every part of Ihe mould, and, by the applica- 
tion of a cold, wet sponge to the exterior, it becomes almost instantly 
solid. The plate is then removed and transferred to the cylinder of 
the machine, ready for printing. One part of the plate fits in exactly 
to a groove made to receive it, and the other part ia held by screws. 
The whole of the stereotyping does not occupy more than from fifteen 
to twenty-five minutes. 

The action of the machine di^rs entirely from any thing hitherto 
invented. There is no laying on of the ^eets to be printed. A con- 
tinuous sheet of paper, equal to 3,000 or more sheets of a newspaper, 
is rolled on a cylinder, and, as the machine turns, the plate on the 
prhiting cylinder is fed, and, by the action of the machine itself, the 
paper is divided at the proper place into sheets of the desired size, and 
each sheet is folded nt th» same time. The paper which receives the 
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impression is not wetted, as in other printing procesaea ; it is placed 
on the cylinder as it eomes from the paper-mater, but so certain and 
regular 13 the pressure, that the impression on Ais dry paper is eqnal, 
if not superior, lo that obtained upon damped paper in the ordinary 
way. Tliere is an index affixed to the machme, to indicate the rate at 
which it goes, by the number of sheets thrown off". When the con- 
tinuous sheet, equal to 2,000 copies of a journal, is exhausted, the 
cylinder is replaced by another, and so on. It is said that as many as 
15,000 copies of a journal can be printed in an hour by tJiis machine. 
The cost of one of these machines is $ 6,000. A font of type, being 
subjected to but little wear, will last many years. — GaUgrumi's 
(Paris) Messenger. 

PBINTING-MACHINE FOR THE BLIND. 
Mr. Hushes, the governor of Henabaw's Asylum for the Blind, 1 



phabet, with the nsual Gg'ures and points used in punctuation. Inside 
of this circle is a disk of coromon letter-press types, coireaponding in 
number with the raised letters of the outer circle. The disk ia moTcd 
longitudinally by means of a screw, and any letter that may be wanted 
is brought under a lever placed at right angles with the screw, which 
keeps the writing in a straight line. The types act upon carbonized 
paper, under which is placed a sheet of white paper on a piece of 
pasteboard, and thus the desired impression is conveyed. The ma- 
chine is only a loot square. — London Mirung Journal, March 2. 

MACHINE FOR FOLDING NEWSPAFEHS AND BOOKS, 
It was announced some time since that a machine for folding news* 

tapers and other printed matter had been invented tn SpringfeM, 
[ass. A Tariety of circumstances have delayed its being brought 
into use till recently. During the past year, however, one of these 
machines has been successfully used in the offices of the Boston TVans- 
cript and Springfield Bepublican. The principle of the invention will 
be understood Irom the following description of one of iho folders, as 
applied to one of Taylor's cylinder power-presses in the Transcript 
oMce. The folder is adjusted lo the press, and is driven by the same 
power, and at the same speed. Aa the sheet emerges from the print- 
ing cylinder, it is received upon a moving apron, composed of endless 
bands revolving on rollers placed at either end. On reaching the ex- 
tremity of this apron, which is nearly double die length of the sheet, 
the paper is struck in the middle fl'om beneath by a folding knife, or 
straight edge, upwards, between two revolving cylindera, placed at 
right angles with the apron, lo make the first fold. From these cylin- 
ders, the doubled sheet issuea upon a second apron, moving at right 
angles with the first, and upon a higher plane, upon which it is car- 
ried under a second pair of folding rollers, and the second fold, alright 
angles with the first, is completed in llic same manner ; a third fold is 
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(pven parallel with the second, and a fourth at right angles widi th« 
third, when the sheet, h&ving received the folds required, emsrges be- 
tween a pair of pressing- rollers upon the stand or carrier's basket. 
The luldint; knives or straight-edges are raised and withdrawn hy 
means of cams. The whole process is exceedingly rapid, the machine, 
uhen driven by sleain-power, folding- the papers as rapidly as they 
can be printed, and with greater neatness and accuracy than can bs 
done by hand. The rcillers are supported in a slout wooden frame- 
work, and the whole machine occupies about the same space as the 
printing-press. It is managed by the ordinary pressman, requiring no 
additional attendant. It has been in daiW and successful operation for 
neatly a year, and has given great satisiaciion. The patent-right for 
tliis country and Europe is owned by a company, of which Hon. Geo. 
Kiisa is President, incorporated by the Massachusetts liegislature. 
Several more of the mai^ines are finished and about to be brought 
into use. The folder can be applied to folding books and pamphlets 
as well as newspapers, with a alight alteralioa of the machinery, and 
it is here that its importance is most obvious. — EiliUin. 

CLEMENS'S COTTON-PBESS. 

Mr. S. a. CLBHEiia, of Granby, Conn., has invented a cotlon-press 
which is alike remarkable for the principle and efficiency of its action. 
The various kinds of baling-presses hitherto in use are designed to 
compress at once the whole amount of material forming the bale, and 
hence require an application of power sufficient to meet the expansive 
tendency of the entire mass. DitTering iiom all these, this new press 
forms the bale b^ a continuous process of aggregation, only a small 
quantity of the material undergoing condensation at any moment, 
while the expansion of the accumulating mass is prevented, in such a 
way that it does not read upon the motive power which drives the 
machine. As a baling'-preaa, it admits of universal application, such 
moditications being made in the subordinate parts as may be necessary 
in adapting it to the nature of the material upon which it is designed , 
to operate. When used for baling cotton, it is attached to the cont- 
mon plantation cotton-gin, and driven by a belt connecting the two 
machines. A description of the piucess by which a bale is formed 
will serve to introduce the characteristic features of the invention. 

The cleaned cotton, as it Is thrown from the gin, (alls upon a tap- 
cylinder, where it is formed into a continuous sheet of uDiform width 
and thickness. This, descending from the lap-cylinder, passes be- 
tween two horizontal cylinders, which are in the middle of a system 
of horizontal rollers, devised to lie upon the cotton when condensed in 
t1i3 machine, and prevent its expansion upwards. Passing between the 
r sneiving cylinders, the " lap" of cotton rests upon a table suspended. 
h.dow the horizontal rollers by four vertical screws, supported above 
by a carriage, which, resting upon girders of the frame which receive 
tlie bearings of the rollers, is made to traverse back and furlti a dis- 
tance corresponding Ut either the width or length of the bale, accord- 
ing as the machine may be arranged. The screws are geared Wgelhgr 
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Bt their heads hy light bevelled wheels and connecting shalls, and by 

means of a hand crank cnnrenientiv attached to one of these, Ilia 
screws are turned simiillaneouslj, and the (able is ran up to the lower 
side of the rollers, preparatory to the formalion of a bale. The hnri- 
lOLilal rollers and receiving cylinders are all geared to roll back and 
forth upon the cotton, their motion being made exactly to correspond 
with the reciprocating traverse movement of the carriage and the at- 
tached table beneath. On one of Ihe shafts connerting Ihe screwa. n 
mtchet-wheel is fastened, which, at the teiminatioD of each traverse 
movement, allemately engages two catches, suitably attached to Ihe 
frame which turns the screws, and the table descen^te. 

Thus arranged, the table on which the bale is formed by its traverse 
movement in connection with the corresponding rotation of the Tollers 
and receiving eyiindera, draws in and condenses the sheet of cotton, 
as it is delivered from the lap-cylinder. As the motion of the caiv 
riaoe and the table and its incumbent cotton is reversed, the sheet is 
folded back by the cylinder under which it is drawn, while, simul- 
taneously with the change of movement, one of the catches engages 
the teeth of the ratchet-wheel, and, releasing the screws, causes the 
table to descend sufficiently for the admission of another layer of con- 
densed cotton. 

The bale is thus gradually formed by a succesaion of layers, and is 
everywhere uniformly condensed and perfectly regular at the sides and 
ends, there being no tendency to expansion, save towards the table 
below and the rotlera above by which it is efiectually confined. The 
rope and bagging for eecuiing the hale are easily applied, the covering 
fur the bottom of the bale being spread upon the table before it is run 
up to the rollers, and the bagging for the top of the bale, together 
with the ropes, may be passed between the receiving cylinders and 
laid upon the upper side of the bale by a single transverse movement 
of the carriage and its attachments. When the machine is arranged 
to traverse the bale endwise, the ropes are applied by passing them 
over the bale between the rollers, which for this purpose are set apart 
at suitable ioterrals. Hoop-iron can be substituted for ropes in putting 
up the bale with much greater facility than is practised in connection 
with the common baling-presscs, and, by using a clasp-lock contrived 
by the inventor of the machine, the inconvenience of riveting is avoid- 
ed, and Ihe operation of securing the ends of the hoop is accomplished 
with expedition. The quantity of cotton in process of condensation at 
any instant being that portion passing between and under Ihe cylin- 
ders, the demand for molive-power requisite to operate the machine 
has reference chiefly to the friction of the working parts. This ele- 
ment of resistance is favorably met by the stow motion of the machine, 
the formation of two or three layers per minnte being eufficjent to 
keep pace with the performance of a first-class collon-gin ; ttnd, by 
causing the carriage to run on truck-rolls, the friction arising from the 
cTpansive pressure of the cotloii is confined to the bearings of the re- 
ceiving cylinders and rollers. 

The principle of action being patented, a wide range 19 secured in 
ihe choice of combinations and styles of construction for the at"'"'"'"' 
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ofcbeapneM and efficiency of BCtioo. The parts majr bechieflj> made 
of wood, and the coat is insignificant compared with the norkine ca- 
pacity of the machine. InMead of the ToUera on either aide of the 
receiving cylindera, two boriiontal tablets may be aubalituted. In 
coonection with this mode of confining the cotton, attachmenta aup- 
ported from the carriage are neceaaary to impart a Iraverae motion to 
the bale. A machine of thia description was exhibited at the lata 
Fair of the Maasachuaelta Mechanics' Aasociation in Boston, and 
elicited the award of a gold medal to the inTentor. In thia machine, 
cotton was compreaaed to the density of more than forty pounds per 
cubic ibot, and while eflecting this enormous condenaation, neatly 
threefold what ia attained by the common plantation press, the power 
of one man applied to the driving-pulley was found sufficient to ovei> 
come the resistance- Several of these machines have been ordered by 
parties fiom Georgia, and are shortly to be forwarded to their destina- 
tion.— £i£(arj. 

OKAIN-DSTEB. 

Mb. Chablcs S. Shead, of Louisville, Ky., has invented a ver^ 
excellent grain-dryer. It is composed of a number of hollow senu- 
Bpherieal tubes, the upper part of nhich are concave, so as to receive 
the Krain. These pipes, being hollow, aie heated by steam, and any 
number of them ate set at a small distance apart, above one another, 
tinnly secured to a frame. There is an opening made through every 
one, to allow tlie grain to drop from one to the other, thus pass- 
ing through and over the whole set of tubes. There are a number of 
rakes placed at dilfcrent distances apart on radiating arms, and these 
rakes are set in motion by a band and pulley driving the vertical shall, 
on which the lake-arms are secured. They thus continually stir the 
grain and carry it forward and around each tube, pushing it into the 
opening, whence it drops into the next tube, and so on, till it comes 
out at the bottom perfectly dry. The grain is delivered to the ma- 
chine by a hopper at the top. — Scientific American, April 30. 

ARTI -FRICTION PRESS. 

The Sdenlijie Atnerican for March 30 gives a description of Dick's 
anti-friction press, adapted for piessing cotton, punching, straighten- 
ing raiJToad-iron, emtKiSBing, and for every kind of pressing. It is 
compact, and presents a most important arrangement of mechanical 
powers, to avoid friction. The great principle of this invention is the 
saving and centralizing of the power, by directing the power, which 
is applied through a line of contact points, and reducing very much 
the loss usually caused by friction. Its general construction is as 
follows. An upright frame has two partial rotating cams, placed 
one above the odier, and between tbetn an asle passes, having a cog- 
wheel near each extremity, so as to be outside of the cams, but within 
the frame, the axle being allowed to move sliuhtly in its bearings. 
Pinions on fixed axles, one on each side, key into the cog-wheels, and 
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are operaled by eranhs. Above und below the cog-wheels, on each 
side, itre sectors, whose ^neral shape is triangular, the apices of the 
upper ones being' turned upwards, and those of the lower downwards. 
The axle of the lower cani rests upon the curved surfaces of the lower 
sectors, while that of the upper one presses on the curses of the upper 
sectors. The axle of the upper cam moves upwards in its side bear- 
ings, and the upper sectors are pressed upwards, pushing up a piate, 
which moves in guide-alots in the erect frame, so as to press any thing 
placed on it against some rebutting back. The upper sectors move in 
one direction, while the lower oues move in the contrary direction, 
bringing their corves to act most ellectually, balancing all the mo- 
tions, and acting in right lines through points of contact, produced by 
the contact of the carved surfaces of the axles, cams, and sectors; con- 
sequently the amount of friction is very small. These presses have 
been very extensively introduced, and are highly spoken of. 

STEAK- PLOUGH. 

Mr. Jaues TJsBEa described to (he British Association, at Edin- 
burgh, a Bteam-plough of his invention. He says that all former at- 
tempts at ploughing by steam have gone on the principle that ploughs 
must be dragged through the earth, whereas a moment's consideration 
will show that the ploughshare and its bearer are exactly similar to a 
cpmmon anchor, which, if thrown into the sea, will hold even the 
largest vessel. To obviate this difficulty, in the present machine the 
plough is reversed, and made like an anchor, thrown out before a ship, 
by which the vessel is hanled forward ; or. in other words, the plough 
is inside a paddle-wheel, instead of an anchor cast astern, and thus the 
carriage is propelled along the land. To obviate the objection that 
five or six ploughs entering the earth at the same time would lift a 
solid piece of earth and carry it round, Uiough all the ploughs are put 
.on the same axis, they are so arranged that no two shares come into 
action at the same moment. On applying the power of the steam- 
engine to the ploughs, it was ibund that they ran along the earth with- 
out turning it over, and it became necessary to affix a drag to the 
wheels, which was done by connecting the wheels of the carriage with 
the wheel which drives the ploughs, so that a uniform stroke is ob- 
tained for each plough, and it cannot proceed till it has turned over 
the desired area. By this it will be seen that the ploughs drive the 
carriage-ivheels at the necessary reduced speed, the forward motion 
of the machine being communicated from the ploagh to the carriage, 
instead of from the carriage-wheels to tbe ploughs. The machinery 
used consists, generally, of a locomotive boiler and engine, placed in 
a frame above Uie wheels, the weight being so disposed as to be princi- 
pally over the hind wheels. The fore wheels are lilted to a revolving 
frame, similar to an ordinary road carriage, to be turned round in a 
small compass. The ploughs con be elevated or depressed for deep or 
■shallow ploughing. — Gnl Engineer and ArcMteci's Journal, Oct. 

IjOKd Willoughbt d'Eheshv has published a pamphlet describing 
.another Bteam-plough, which consists of a locomotive engine, wei^- 
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ing 31 tons, and of SA-horw power. The engine mores tenm tin, 
centra of the field on a light portable railway. The ploughs idvaooo 
and recede on either aide of Ihe railway, at right anfflcs lo it. The 
plough employed consista of foui ordin^, and the like number of 
Bubsoil ploughs, fixed in a frame : it ia directed by a peraon standing 



proper position for ploughing the next foor furrows. The ploughs 
ate attached to an endless chain, 150 yards long, and provision is 
made in case Ihey strike against any impediments. Such a machine 
performs the work of siileen ploughs, driven by as many men, and 
drawn by thirty-two horses. — Landott Builder, Sept. 

MACHINE FOR HAHHEItINO WBOUGHT-IRON. 

Ih the process of hammering or shingling, welding, and rolling 
wronghl-iron, letters paieni have been granted for a machine, the in- 
vention of a well-known iron master, whidi promises at no distant 
day to make a revelation in the forge and the rolling-mill, and much 
decrease the price and improve the quality, not only of the heaviest 
wronghl-iron shalting, but even of the smdlest rods. This machine 
consists of three or more conical frusta of metal, confined in a frame, 
with their smaller ends downwards, in such a manner that revolution 
may be imparted to all of them, and the axis of each of them is ar- 
ranged aa near as a right line can be upon the periphery of an inn 
aginary inverted cone, in such a direction that a line drawn through 
each axis would not point exactly to the apex of the imaginary cone 
above alluded to, but a little on one side of it. By this arrangement, 
a space like a hopper is left between the frusta, and gradually di- 
minishes as it descends. Masses of iron at a welding heat, or there- 
abouts, are thrown into this receptacle, and a rotary motion imparted 
to the frusta, which, on account of their axes being eccentric to the 
apex of the imaginary cone, gradually screw the heated mass down- 
wards, compress it and force it out through tiie circular space betneea 
the smaller ends of the frusta. The iron is therefore drawn ont, and 
as it is drawn the fibres are twisted so that they are placed in the rod 
mnch in such a way as are the yams in a strand of rope. By giving 
slight eccentricity to the axis of the frusta, and great velocity of rev- 
otulion, the strain of them upon their journals may be reduced to any 
extent required. Puddlers balls may be squeezed in Ibis machine, 
sbafta of aiiy size may be forged, and round iron of any dimension 
rolled. In the experimental machine a three-inch billet has been 
rolled down, at one operation, to a half-inch rod. — PaUtU-Offiee Se- 
port, 1849. 

MACHINBKY FOR BOLLINO IBRF.GULAE FOEMS. 

Mr. Johh S. Hall, of Columbus, Ohio, has patented aome ai»- 

ehinery for rolling irregular forms of metal. The nature of it conusta 

is connecting with the rollers of an ordinary rolling-miU, a shaft 
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abnvs, with cam-roJIeia thereon, to act upon the roller OT rollera below, 

one or two of whjch move up and down in iheir bearinga, riaing and 
falling while revolving, to draw metal bars to any pallem, and of any 
size, according to the pattern of the earn, and the speed of the rollers 
and taim-shaft, which can be varied by gearing so as to make a small 
cim roll a long bar, and nice verBu. — Scientific American., March 23. 

EiFERtuEHTB have been made Id Woolwich Dockyard lo ascertain 
the comparative atrensih of wire and hemp ropes. A wire rope, 3 
inches round, and a hemp rope of 3 Mrands, hawser laid, common 
make, 7 inches round, were spliced together, and placed in the testing 
machine, and, nn the hydraulic power being applied, the hemp rope 
broke in the middle on the strain reaching 11} tuns, the wire rope re- 
maining: apparently as strong as when the experiment commenced. 
A wire rope, 31 inches round, was then spliced with an 8-inch hemp 
shroud-rope, and, on Ihe power being applied, the hemp jo^e broke in 
the middle with a strain of lOj Ions, ihe wire rope continuing appar- 
ently uninjured. — American Railroad Jovraal. 

MANUFACTDRE OF IRON CASKS OR VESSELS. 

Mr. S. Da Costa has recently taken out a patent for " improve- 
ments in vessels for holding solids or fluids, and in machinery for 
manufacturing such veesela." The invention relates particularly to 
the construction of barrel-shaped vessels of iron, in the manufacture of 
which the patentee forms the body part by bending the plale or sheet- 
iron, by means of rollers, somewhat similai lo plate-bending rollers 
used for boiler purposes ; the plate used being snch as will funn either 
one half of the vessel, or complete the entire circle. The upper bend- 
ing or riiaping roller, for this purpose, is formed of a barrel-shape 
(thai is, larger at the centre than at the ends), more or less, according 
lo the shape to be given lo the plate, while the under roller is the re- 
verse of the u^per, so as to receive it and squeese the plate between 
them. On the ends of the upper roller are two culling disks, or edges, 
which pare the edges of the plate, as it is passed between tlie rollers, 
A ihird roller ia employed to guide and give the direction to the plate 
under c^eration, its position being variable so as to bend the plate 
more or less as may be desired. The plate, after being heated red-hot, 
is passed trough the rollers, which, at one and the same operation, 
bend, shape, and trim the body part of the vessel. 

The plate, after being bent, encircles the upper roller ; and in order 
to remove il readily, the patentee forms one o( the bearings of a spher- 
ical shape, which allows the opposite end to be raised, for the purpose 
of removing the bent plate. The rollers are so formed as to set back a 
small portion of the plate at each end, so as lo form an enlargement 
for the receplion of the ends of the caak ; Ihe enlarged end is of - 
cylindrical form, or ralher slighily coned r -"'■ - ' - " 
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iron, having an edge turned up, which fits the eoUrged put of the 
end, and is, after Ming fitted, brazed in its place. 

The machinery may be varied by using two lower rollers, inateed 
of one, the three being so geared tugcthcr as to produce a like motion 
of their peripheries, or as nearly as possible, taking the medium of 
their diameter. A diird machine far Ihs same purpose coneists of two 
blocks, having semicircular cavities, opposed to each other, and which 
are drawn together or expanded by means of right and left hand 
screws on a shaft ; the plate, having been partially bent, is introduced 
between the two blocl^, and, by drawing them together, completes 
nearly the entire circle. The hollows or cavities of these bloclts ere 
of the same barrel form, and, in order to press the bent plate into 
them, the patentee employs a shall, concentric with the hollow 
blocks, carrying between two crank-arms and ■ barrel-shaped roller; 
after the plate has been partially formed, the sh^ is caused to rotate, 
by which the roller will be rolled round the ioterior surface of the 
vessel under formation, causing it to be compressed into the cavitv in 
the blocks. — Citiif Engineer and Ardiilect'i Jmimal, Jan. 

IMPROVEMENTS IN WIRE -ROPE. 

The London Mining Journal for June 1 contains a description 
of some improvements in the manufacture of wire-rope, the in- 
vention of Mr. James B. Wilson. The first improvement eonsists 
in winding the wire, as it comes from the ordinary draw-plalea, on to 
blocks revolving in opposite directions. By this means, when the 
wires are made into ropes, the ropes have no tendency to twist, be- 
causs the wires, being wound in opposite directions, counteract one 
anothsr. The nest feature consists in forming flat wire-ropes, by 
causing several series of wires, or wire-strands, to be braided together, 
so as to form, tvilkout stitching, a flat rope, which may be made of any 
requisite desree of elasticity, by varying the angle at which the wires 
ate laid. The next improvement consists in the mode of making 
Topes, which are particularly applicable for standing ringing of ships, 
as they can be made elastic enough without ^e aid of India-rubber or 
spiral springs. This is done by coiling two or more layers of wire in 
opposite directions, so as to form a compound strand. The spaces 
between the wires and between the strands may be filled up with 
gutta-percha, hemp, or other matters, to diminish the wearing of the 



SEWING-MACHINE. 
Mb. W. C. Watson, of Patterson, N. J., has invented a aewing- 
machine which produces work of a very superior character. It usea 
two threads to form the stick, one by a shuttle and the other by a 
needle, the motion of the two being regulated to form a lock-stitch, 
which will not rip out. It makes one stitch during the forward and 
another during the backward motion of the shuttle. — &is(UiJfeAinera- 
ean, Aug. 10. 
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LOOMS FOB WEAVING DIFFERENT PAT TERN a. 
Ml. JoflEfa Revholds, nf FrovldeDce, R. T., baa invenled an im* 
provecneni in looma for weaving ihawls ofdi^roDl patieint. ginfrhama, 
orpeu, and any kind of pattern gooda. The advantage of Mr, Rey- 
Dolds'a improvement oveT alt other plana in nae, for changing the shut- 
tle, ia, that hia plan has full control of a aeriea of Bhutlle-boxea, ap- 
plied either to one or both enda of the lay, as may be required, and 
that pattern-plaiea are used to be set to any pattern which may be de- 
signed in atiipes ; or, if connected with a Jacquard, the impTOvemenl 
may be employed for weaving carpets with any kind of figurea made 
of different colors of the wall. The pallerD-plalca are set according 
to the deaign of the pattern to be woven, and by their combination 
with levers and bell-cranks to the abutlle-bosea, each shuttle ie moved, 
or kept in its proper place to be moved when required. For example, if 
five shiitljes are uaed, and the middle one ia red well, while the others 
on each aide may be blue, green, orange, and purple, the shutllea can 
be changed, aa set by the pattern-plates, to take up the red shuttle, or 
any other one of the five. The shuttles can also be Bel to vary in their 
operation from a few inches to yards, such aa vFeaving the border of a 
shawl with a few picks of <ine and more of another color, making 
stripes ia the well; the loom will weave the whole middle of the 
shawl, without a change of weft, to have it all one color, after which 
the ahuHles come in play to work out the opposite border. One opei> 
alive can attend two looma. — Scientific American, March S3. 

ANEBICAN SPOOL-COTTOK. 
At the annual exhibition of the Franklin Instituto, in Philadelphia, 
a specimea of whito and colored six-cord spool cotton, manufactured 
by the Sagamore Company, of Portsmouth, N, H., was exhibited, of 
which the committee aay, " This is a new and a very important ar- 
ticle, and has not, aa far aa thejodgea know, been heretofore manu- 
bctured in the United Slates. The specimen exhibited is so superior 
in strength, color, style, and evenness, that we heartily recommend a 
gold medal." 

IMPROVEMENTS IK FIBE-ABMS. 
Majok Haoner, ill his report to the Ordnance Bureau, deacribes a 
gun which has been used by one I'rench corps for several years and 
has proved highly successful, and ia now about to be introduced for 
armmg the foot riffe corps in Belgium and HoUaad. It ia an at- 
tempt to introduce the rifle principle into fire-arma, under a form 
giving the advantage known to be due to the grooved arm with a forced 
ball, without the objections formerly belonging to that principle. 
" The essential diflerence lietween this arm and grooved arms pre- 
vioualy known Is, in having a stem of small diameter attached to the 
breech-pin in tlie axis of the bore, upon the end of whicli the ball rests 
in loading, and then, with the rammer, it is easily made to fill the 
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rrDoreB of the barrel, without e«9entistly altering the shape known to 
be beat to secure to it velocity and a rotary mavement in the direction 
of it» longest axis. The stem is a ejlioder of steel, tempered at Uie 
end upon which the ball reals, and screw-threaded at the other end for 
a length of 1 centimetre; the diameter .009 millimetre, and the 
beieht aborethe breech .038 mil. The barrel has 4 grooves, with the 
inclination of 2 metres in one revolution ; breadth of groove 7 mil. ; 
the deplh varying from 3 mil, at the breech to 1,5 mil. at the mu^e 
of ^e iDusbet. A speciaJ hausse, with a hinge-joint, ia attached about 
4 inches in front of the cone, admitting of three fiied sights, and with 
a movable slide for higher elevations. Gen. Touinemine told me that 
the altercHl musket had been fired at 1,300 metres, placing 66 balls in 
the butt in the 100 ; the carbine the same at BOO ; and the artillery 
carbine (having only S3i inches length of barrel) placed SO per cent. 
in the butt at 400 metres. Far inferior reaulu would commend 
strongly the introduction of a principle which secured them. The 
shape of the ball (every line of which is said to have been established, 
as it now is, upon special trial) can be best judged of irom the one 
presented herewith ; its weight is 47.5 grammes. The service charge 
for the musket is 4.5 grammes (for the artillery carbine 2 grammes 
less) ; lor blank cartridges 7 grammes are used. As 0.30 g 



n loading. The vacant 
space between the powder and the halt secures room enough for any 
ordinary accumulation of dirt in long-coniinued firing, and no injury 
has resulted from it to any of the arms tried. Ball-cartridges are made 
with an extra piece of paper, forming a cup, to contain the powder ; 
the ball and Ibis cup are then enveloped in the ordinary folds of the 
cartridge-paper, and the ball end dipped in grease. In loading, the 
powder ia poured into iJic barrel, the ball inverted, and inserted io 
the bore, all the paper torn off and thrown away, and the ball rammed 
home. SiK cartridges are bundled together (with eight caps, in a 
special cylinder). In the alteration of old guns to this new plan, a 
stem of the proper size ia screwed into the original breech-pin, and 
the old barrel grooved as above staled. To avoid the necessity of 
using the stem, a recent proposition has been made to use a ball 
charged at its lower extremity with powder (percussion, I believe), 
which, exploding with the charge of the gun, would swell out the 
cireumference of the ball sufficiently to fill the grooves of the barrel. 
Experiments with this ball have been perfectly successful. 

" In connection with this subject 1 will mention a novelty, exhibited 
at the national exhibition at Paris by Berger of St. Etienne. It is a 
musket-tock, where the number of parts is reduced to three. Its ex- 
ternal appearance is the same as the present French musket-lock, so 
that the same lock-plate could be used. Reversing the existing actiMi 
of the lock (where the tumbler is attached to the hammer, making ne- 
cessary a sear-spring to equipoise the pressure of the main-spring upon 
the nose of the tumbler), to the hormner is attached a piece, acting as 
the sear; and the end of the main-spring has on it the notches usually 
on the tutnbler. The upper arm of the spring has on the end a pro- 



MECHAMCS AND USEFtlL ARTS. 43 

. jecliaii point working in a citcular alot in the hammer, which eleadies 
It against the pressure of the lower arm. Thus, the hammer, spring, 
and lock-plate form the lock. The usual tumbler-screw prolonged 
holda the bimmer upon the lock-plate, and attaches the lock lo the 
stock, the front of the plate being held by the head of a fixed screw. 
On the outside of the lock-plale is a cylindrical projection, upon which 
the hammer fiis. Through the centre of this the side-screw passes. 
On the inside of the plats the main-spring is attached, about tiie centre 
of its length, by a pin, and its lower arm bears upon a fixed atop on 
the plate to aliffen it. The exterior surface of the hammer is as at 
present; on its inner facs is a circular projection, ceniring with the 
cylinder on which the hammer turns, and revolving in a bed in tlie 
lock-plale, of a depth equal to half the thickness of the plate. Near 
the outer edge of this projection ia screwed permanently the piece act- 
ing aa sear, which works in the notches on the end of the main- 
spring through a hole in the lock-plate. A groove in another part of 
the projection allows the projecting point on the end of the upper arm 
of the spring to work in it, passing through a cut in the lock-plale 
also. These two cuts in the plate are covered by the hammer. The 
hammer can be taken off when drawn to ila full height, without the 
use of a spring-vice, thus effecting another economy in dispensing with 
this. With the hammer off, the lock can be thoroughly cleaned. 
This suggestion, due to an apprentice boy at St. Etienne, seems lo me 
to have many merits to commend its intToductioit. 

" An ingenious lock for small arms has been made at Delft, and ia 
said to have been fired more than one thous^md times without a failure. 
The lock consists of but one piece, a spring (acting also as the 
hammer) ; the cone is in the axis of the gun, on the breech-pin ; Uie 
trigger forms part of the spring. One end of the spring' rests it 



the spring is released and the cap fired." 

Major Hagner also mentions that in the French ai 
torn lo repair defective gun-barrels by piecing them. Tbis is done at 
alt stages of the fabrication, even in cases where barrels burst in proof. 
Hethinksthisplan worthy of adoption, to some extent, in this country, 

PuEcuas ion-Cap Machines. — Major Hagner mentions a machine 
for making petcussion-caps, which he says promises to work well. 
"The copper, in strips, enters the machine vertically, being fed in, by 
rack, at each end of a lever-arm, to dies, cutting the star and forming 
the cap (as with ub), the cutters attached to the endsof a swina-ing 
beam, moved by an eccentric, so that a star is cut and cap made alter- 
nately at each end of the beam, or one every half revolution of the 
crank. The punches act horizontally, and a piston pushes the finished 
cap from one matrix as the punch enters In form the cap in the other. 
This secures, as with us, a freedom from clogging. The inventor 
had conceived and partly matured a plan for combining the filling and 
varnishing operations with this machine, the only instance thall saw 
in Europe where the idea of such, a combination seemed to have been 
entertained at all.'" — Pruidmt'i Message, Pari I. 
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NEW NEEDLE-GU.V. 
ExpiKiMEHTS were made at Woolwich on Tuesday laM wilh an 
improved cnnsiTUCtifin of guns, patenied by Mr Sears. The invention 
is on the pnnciple of a needle-gun, and is applicable to mililary mils' 
keU. carbines, rifles, pistols, and fowling-pieces, on the using or a 
cartridge of peculiar arrangement and composition. By tbia plap, the 
difficulty of furnishing troops with ammunition, bo proinineni an ob- 
jection to the f rUBsian mililaiy miiskct used by the Fuaileera in the 
Prussian army, is entirely obviated, and the soldiers are enabled to 
carry a greater quantity uf cartridges, and are also able lo make them 
for themselves with the greatest ease and safety, and effect a saving of 
upwards of twenty-live per cent, compared wilh the cost when percus- 
BioD guns are used. A musket-etaiMl was placed at a distance of four 
hundred yards from the hutt where the target was put up, and a rifle, 
fitted oo Mr. Seare's plan, was taken, and Ibe mode in which it is 
loaded tniiiutely explained lo the officers who were present. The 
loading is a very important feature in the invention, as it can be efiect- 
ed wiiliout the least difficulty in any position of the body, whether ly- 
ing Bat on the ground, oo fool, on horseback, or in the rigging of a 
ship, aa it does not require that the gun should be turned, as is the 
case when a ramrod is used to drive home the cartridges with the 
common rauskeu of the service and with fowliiig-pieecs. The car- 
tridges used are very small, the great number of charges obtained, six- 
ty out of each quarter of a pound weight of powder, being compared 
with the quantity used in the common ball-cartridges of English mus- 
kets. The ball is formed in the shape of a loaf of sugar, only more 
tapering at the point than the halls used by Mr. Lancaster and others. 
Mr, Sears'e ball-cartridge is put into the breech of the barrel through a 
cavity in the under part of the slock of the gun, and requires no other 
exertion than the use of the thumb and forefinger of the right hand. 
A sliding, but strongly mids groove, similar to tJie head of a bayonet, 
is then pushed forward, and renders the breech of the barrel air-tight, 
and not liable lo be injured by any concussion. In the centre of the 
extreme end of llie sliding groove Is a needle, which is pushed for- 
ward sharply on the trigger being drawn, and is very effective in its 
oj^ration, as was evidenced, only one cartridge having failed to ignite 
on drawing the trigger, out of fifty-four fired with Mr. Sears's guns. 
It was evident that the charge of powder for the cartridges was too 
small for a range of four hundred yards, or the person who fired was 
not acquainted with the elevation of Ihe musket requisite to carry 
that distance, the first four rounds having fallen about one hundred 
yards short in every instance. Tlie fifUi and sixth rounds, on the 
musket ijaving more elevation, entered the target. Afler trying sev- 
eral other rounds, the stand was removed to a range of three hundred 
yards from the target, and ultimately to two hundred yards' range. It 
was ultimately resolved that another trial should take place with an 
increased charge of powder. Mr. Sears's construction of gun appears 
very simple and easily used, and four rounds can be fired from it in a 
minute, which might l>e extended to live or six by ihos3 acquainted 
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with its operalian, alter a short practice. It iliSbis materially front 
ihe Prussian military musket and all uthers loading at the breech ; in 
the tatter the amoke of the powder escapes, but in nn instance was 
there the least appearance of stnokn at the breech of Mr. Sears 'b gun. 
The explosive power of the gunpowder is so effectively employed as 
to leave the barrel as clean after firing fifty-four rounds as it was alter 
the first discharge ; and the gun, conscriuently, is mil apt to get clog- 
ged, as is the case with common muskets. — London paper, fib. 38. 

MACHINE FOR PURIFYING SUGAR. 
Mr. R. a. Buooman of London has invented a new machina 
fur depurating sugar and other substances. The principle of (he 
invention is the employment of a centrifugal force, which throws the 
moisture out and sufiers it to escape, while Ihe subalance from 
which the moisture is to be extracted is prevented from flying IVom 
the centre. The machine consists generally of a pan mounted on a 
shaft witliin a receptacle for the extracted matters- At the lower 
end of the shaft are two cone-pullcya, connected by a driving-band, to 
give a gradually accelerated motion to the pans, liooae pulleys are 
placed on top of the cones, to stop the motion when required, and the 
cones may be connected to the engine-shaft by spur-gearing to give 
them a steady motion. There is also a combination of pullevB by 
which the driving-bands are raised and lowered as required. Within 
the pan is a loose oag of a peculiar form for unloading, the outer edge 
being secured to the flange, and the inner one to a ring.nut fitting a 
screwed spindle, which is secured to the pan-shaft. To unload the con- 
tents, the nut is held while the spindle turns with the pan, carrying the 
nut and bag upwards, the centrifugal force of the pan filling the bag. 
The extracted matters are guided into the hag by a guard as the cen- 
trifugal force makes them impinge upon it, afler which they are de- 
posited in the receptacle, and, the nut being released, tlie bag runs 
down to load again. The rotating drum is double, consisting of an 
outside and an inside one, and its upper part has a central opening 
closed by a cover, through which Ihe substances to be purified and 
dried are introduced, so as to rest upon a false bottom. A wire-cloth 
is fitted to the interior of the drum, to pennit the free escape of moist- 
ure. The drum rotates on a spindle, and through its centre passes a 
hollow shaft, for the admission of steam at the lop. The channel of 
this shaft is connected with the space between the drums by a pipe. 
The substances to be separated are placed in the drum, and the steam 
tumeil on, while at the same time a slow rotary motion is given to the 
cylinder, until all is healed, when tlie motion is increased, and the 
moisture ia thrown out through the screen by centrifugal force. The 
moisture is received in the space below the false bottom, and drawn 
off by a pipe. Water may (hen be introduced for farther purification, 
and the process repeated. In some cases it may be advantageous to 
admit steam to the substance, and tlien some alighl modification of the 
above arrangement is necessary. 

A London paper states that by this process sugar, which formerly 
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took rmin three to five weelu to rpfine, is done in as roany minutes, 
ind tbat sugars allogethpr unsalable are convened inin an article 
ef considerable value. The Philaddphia Jnyuirer, speaking of this 
machine, stales that " two hundred weight of sugar, of the dirtiest 
character imaginable, and as black as siKit, was placed in it, and in 
six minutes it c&iae out white, dry, clean, and sweet." — Scientific 
American, June 29. 

IUFB0VEHENT5 IN MACHINEKT FOR THE UANUFACTUBE OF 

Mr. Wm. Blimkhorn, of Sutton, Lancashire, has patented some 
improvements in machinery to be used in the manulaciure of glass, 
b; which he proposes U> employ a hollow casting-table, the upper part 
and sides being cast in one piecQ, with flanges, which are riveted to 
the bottom plate ; a stream of water is to he kept running through 
this table, in the lower part of which there are ovens for the purpose 
of beating the water and the top plate to about 120° F., to prevent 
injury to the plate when the metal is flrst poured from tlie crucible 
on to the table. When, after repeated castings, the lop plate of the 
table has been heated, the fires are raked out, and the temperature 
kepi down to the required degree by the stream of cold-water running 
through, or by several jets caused lo play against the under sur^ice of 
the lop plate. The rolling cylinder is supported above tlie tables on 
adjustable tongs, for the purpose of regulating the thickness of the 
plate, and is fitted on each side with guides for determining the width. 
The cylinder is made to travel to and fro on the table by means of a 
pitch-chain connected lo ils brasses, which goes round a pilch-wheet, 
driven alternately in opposite directions by the ordinary reversing 
Bear, placed in front of the kiln, and ocluated from a prime mover. 
To each side of the cylinder there is attached an arm, connected to a 
lever, which has a notch in (he upper surface nearest the kiln, into 
which takes a projection on the under surface of a cross-sliding piece 
attached to a chain passing over a pulley, and weighted at tlw other 
end. The opposite ends of the levers are furnished with friction-pul- 
leys, and the corresponding end of the table is fitted with inclined 
planes At the commencement of working, the table is raised to Iha 
requisite degree of temperature, and ihe rolling cylinder drawn back 
to the end nearest the kiln, uj>on which the metal is emptied on lo the 
caating-lable. llie cylinder is then made to travel over the metal 
from the kiln, carrying the sliding piece with it, which is raised above 
the surface of the plate. When it arrives at the end, the friclion- 
pulleys ascend the inclined planes, and, by causing ^e notched ends of 
the levers to be depressed, liberate the sliding piece, which is drawn 
back by the reaction of the weighted chain, and thereby forces the 
plaie into the annealing kiln. — London Mining Journal, Aug. 24. 

Improvkments in the Mahumctureof Glass Ware. — The Bos- 
ton and Sandwich Glass Company have recently commenced the man- 
nfeclure of glass bowls by machinery, of a magnitude that far exceeds 
in sise and weight any heretofore made by glass manu^tories in this 
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coontry. The bowls weiifh atnat siitj pounds, are Iwenty-one inches 
high and twenty-two inchee in diameter across the top. The; hare 
rec«iTed the name of the Union Bowis, and, being made of pressed 
glass, can be aSbrded at a Tery moderate price. 

MACHINE FOn PREPARING AND PHESEKVINB BnTTER. 
The Si. Louis RefmbUcan states that Mr. E. H. Merrirman has in- 
vented and patented a machine by which he is enabled lo restore to ils 
original sweetness the moet rancid bailer. It is also designed Ibr pre- 
paring and packing butter. It consists simply of Iwo rollers in imme- 
diate contact with each other, operated by a crank and spur-wheels. 
They are placed in a trough and partially submerged in water. As 
the butter passes between the wheels, every particle is brought into 
immediate contact with the water, which washes away the butter- 
milk as last SB it is pressed out. Afler this it is only necessary la 
■alt and pack it away in close Tessela, and it will be preserved sweet 
and pure tor a long time. The machine occupies a space of about 
four feet by .two, and a single person can work with it aeren hundred 
and twenty pounds of butter per hour. Rancid butter put into it comes 
out compleiely divested of ul rancid taste or smell. 

CANDLE-HAKINQ AFPARATITS. 

Mr. a. L. Brown of New Haven has invented an improred ap- 
paratus for niaking mould-candles. The improvement consists in con- 
structing the mould with a screw on die upper pari, about two inches 
from the end, for adjualing and securing it lo the frame, and a shoulder 
near the upper end, to support the tallow-lable, and a hole to admit 
the wire which supports the wtck ; also in attaching all the wires to 
a slide worked by a jointed wire-handle, and governed by a guard, so 
that all the wicks may be evened by one motion of the hand, and then 
be all centred by another motion. There is also a smooth tallow- 
table, level with the tops of the moulds, to allow the tallow to be 
easily scraped off. — Saentific American, Fdi. 9. 

WEIGHING AND BEGISTERING SCALE. 
Till hqfayette {Indiana) Journal describes a new " self-weighing 
and moving-indei discharging scale," for weighing grain, the inven- 
liwi of Mr. W. W. Bramble, It says: — "The frame which supports 
the scale-beam also supports a permanent hopper, made like those in 
common use, which receives tlie grain to be weighed. Suspended lo 
the scale-beam is a box, which incloses the revolving hoppers in which 
the grain is weighed, and the machinery which controls the move- 
ments of the scale. There arc four revolving cylindrical hoppers in 
this box, atuched to a shaft, something similar to the boxes of an 
overshot water-wheel. Connecied with the journals of this shaft, on 
each end, is a register, with a dial-plate or face similar to that of a 
watch. The dial-plate on one end is divided into three regiBlet*. 
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The hand of the first rejrister is in mark fourrerolulionsof ihe revolv- 
ing hoppers, whif^h, supposing each hopper lo hold four buBhela, will 
register forty-eijtht bushels. The hand of the seconii register marks 
at each revolution four rcTolutiona of that of the first register, say 
fnrty-eight bushels each. An<t the third register tallirs four revolu- 
tioiLB of the second, which registers four times that of the first. I'he 
dial-plale or register attached lo the other end of the shaft is to gov- 
ern the nnmber of bushels to be weighed. Say, if 3,000 bushels Js 
the quintity to be weighed, set the hand of the register nl that number 
of bushels, and when that quantity has been weighed, tlie scale will 
cease to weigh any more, tinlil it is set again. From 18,000 to 
35,000 bushels may be weighed in twelve hours, without any atten- 
tion, if the receiving hopper is kept supplied. If a definite quantity 
is to be weighed, set the discharging register at the quantity, open the 
gale of the permanent leceiTing hopper, and whenever the revolving 
hopper is filled with the quantity it should hold, the beam rises, 
shutting the gate of the feeding hopper, the filled hopper turns sufii- 
cientlf (o empty, the next one takes the place of the one Just filled, 
which, as it turns, by means of a fiange attached to each of the winga 
of tlie hopper, lifts the gale of the receiving or feeding hopper, which, 
when filled, turns as before, and so ou until the required quantity Is 
weighed. The hoppers will onlvlnm and register when filled with 
the exact quantity they are to hold, so that they will not weigh frac- 



NEW STEEBINQ AFFARATUS, 

Tbe new steamship Asia, of the Cunard tine, is supplied with the 

" Patent Safety Steering-wheel," recently invented by Captain Fiyrer, 

of the Royal Navy, which " consists in the application to the sieer 

ing-wheel of a frietion-band. similar to that used in cranes, which 

E asses round a projecting circumference inside the wheel, and is 
rought down to a pedal on the deck, by pressure, on which any 
amount of friction can be put on the wheel. Ii is not desirable that 
the helm should ever be a ' dead lock,' wiihoot the power of yielding 
a little to the shock of a very heavy sea, as that would endanger the 
carrying away of ^e rudder; an adjusting-screw is therefore provid- 
ed, by which the ^nount of ullinuUe friction that can be put upon the 
wheel is regulated, and not left in the power of ihe s 



venting the continual wear on the pinl^s of the rudder, and, i 
the loosening of ibe stem-framing of the vessel." But tlie greatest 
advantage of this new apparatus is the security which it afllbrds from 
those accidents which ofien occur to the helmsman on board large ves- 
sels, from the little power which rfiey have to resist the sudden shocks 
caused by the sea striking the rudder, by which the helm is often 
taken out of their hands, and they are either thrown overboard or much 
hurt. We are told that, as applied to the Asia, this new apparatni 
works admirably. — Boston Journal 
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Caw. C. F. Brows, of Wanen, Rhode Island, has invented a 
new and ingenious improvement in steering apparatus for vessels. The 
heai of the rudder-post is made or metal, with a faellcul groove Tun- 
ning- down an each side of it, and over this is placed a tube, with two 
feathers on its inside, fitting into the grooves. Over (he top of this is 
another outside tube or cap, bolted b^ a flange to the deck, and on its 
top is the wheel, having for its axis a screw, which works into a 
thread opening in the second tube, and as the wheel is turned this 
second tube is raised or lowered, and its feathers, thereby working in 
the helical grooves nf the head of the rudder-post, turn it round, and 
from one side to the other, thus nperating the rudder and steering the 
vessel. The steering-wheel is horizontal, and there is an indicating 
pointer on the post-head, which, aa it turns, points to an index, and 
enables the steersman ta see every d^ree Uiiough which the rudder 
moves. — SdeTtiific AmerUan, Mat/ S5. 

NEW LIFE-BOAT. 
The London TiTna describes a new life-boat, the invention of Mr. 
W. Bonney. Its peculiarity consists in the mode adopted for giving 
it buoyancy. " This quality is communieated to the ordinary class of 
lifMMats by the fitting of hollow tubes roiind Ihe gunwales or there- 
abouts, and beneadi the thonls. Mr. Bonney, while he does not give 
up this ntethod, adds another and a more scientifically working plan 
to the old mode. On each side of the boat, from stem to stem, runs a 
triangularly shaped chamber, fi)rmed by dropping a perpendicular 
sheet of iron from the deck until it joins the bulge of the boat. Of 
this triangle the deck is of course the base, the outer shell of tlie ves- 
sel constituting one side, and the inner partition the other. The re- 
sult is, that when the vessel is on an even keel, she fioats just like 
any other craft ; but, when she careens over, by the force of the wind 
or any other iuflnence, the buoyancy of the lee chamber comes into 
play, and as the quantity of air forcibly submerged becomes larger the 
greater the heel, it follows that the stronger the careening impulse 
tiie greater is the resistance. From what wo saw yesterday, and the 
explanations we heard given, it is evident that no vessel built upon 
this principle can, except under some very extraordinary circum- 
Btances, capsize. The quantity of air buried in the water, when 
heeling over, wouM prevent it, and would cause her, even after sail- 
ing on her side, to right herself as soon as the least decrease took 
place in the careening power. Ordinary boats may All with water 
either by being dipped gunwale under by sheer force of wind or by 
shipping a sea. In neither case would the catastrophe he of materisu 
consequence to Mr. Bonney's gutla-pereha cutter ; and for this simple 
reason, that only a given proportion of her, that is to say, the space 
left between the inside walls, can fill ; and that when this takes 
place the aii-chambers, now brought into play on both sides, are quite 
sufficient, not only to keep her afloat and manageable, but to suppoit 
her reasonably well loaded with people. We saw her yesterday mled 
with water, and with several hundred weight of ballast, besides that 
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SECTIONAL BOATS. 

A HOVSL deacription of boat haa just been conapleUd at livarpool, 
for tbe OM of ber Majesty's CcoibuI at Fernando Po, on the West 
Coaat of Atirics. This boat is the iaTenlion of Mr. Macgregor Laird. 
The peenliarity of construction consiata in her being built in sections, 
which can be vut together, and made perfectlj aacure, without me- 
chanical or akilted labor. The official report from Commandet BeTis, 
R. N., to the Secretary of ibe Admiralty, alales her dimeosiona and 
efficieoej as follows : — Length, KB ft. ; beam, 13 ft; depth amid- 
■hlpB, 4 ti.; forward and aft, 6 A. ; tonnage, builder'a meaBurement, 
45 tons ; total weight of iron-work, 4 i tone ; weight with wood-work, 
masia, aaila, rigging, anchors, cables, and all complete, S tons. Di»- 
])laccsnent at 2 ft. draught of water, S0.89 tons. There are «ight seo- 
ti<Hiat pieces, — the heaiie«t of which is 16 cwt., — Joined together 
by angle-iron iointa, lined with vulcaniied India-ruwer ; the whole 
being- BBcnred bj acrew-bolts and nota, to that her own crew, of fbrty- 
fire or fifty men, can carry her over any neck of land and set her 
op agun. "Her light draft of water is estimated at one fool, with 
ber crew; with provisions, water, die, for the aame, at two feet. 
She is to pall thirty-eight oars, double-banked, fitted with three 
adiooner-aaiJa and square-sail, having, for night protection, iron stan- 
chiona covered with thin felt. She is alao to be fitted with air'tight 
galvanized tubes as a life-boat. From her light draught of water, and 

Soeral lightness, she is particularly welt adapted for crowing the 
n on the coast of Africa, where there is a short breaking aea ; and 
for proceeding up the riven, or to go in chaae of alavera, as, from her 
coostroelion, abe must pull and sail very &st. " The Superintendent 
of Emigration at Liverpool recommenda aimilsr boats for emigrant 
ships. — London paper, 

HEW SOUNDtNO-LtNE. 



apparalue 



who in 1841 commenced a series of ezperimeuls on board the A/ricame 
frigate for testing the accuracy of his uivention, which the several re- 
ports of the officers concur in stating to be complete. This nen 
sounding-line consists of a hollow truncated cone, of copper bronze, 
191 inches in height, about 6 inches in diameter at the l^ae, and 9 
inches at the summit. The metal is very thick, and upon one of the 
sides is placed a strip of glass, enabling the observer to read the scale, 
which is 11| inches in length. An endless screw, which is the axis 
of the cone, acts upon an index, or traverser. The screw passes 

'"" ^ """e npper part of the cone ; and to the protruding portion, or 

. ire attached two little wings, or fins, perpendicular to each 
Their inclination varies according as it is desired to obtain 
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dome, immediately above which Ib a rin|; for the reception of iha 
Bounding-Une. To the bottom of the oone is attached a cylinder of 
lead, of sufficient weight to carry it through the water.' Thia lead is 
coLicBvo at the base, and is filled with grease, in order that the nature 
of the bottom may be ascertained from the portions which adhere to it. 
When the apparatus is cast into the sea, the resistance oflered by the 
water from below upwards causes the little wings to open, and, from 
their vertical position, lo revolve. The screw, of conrse, obeys the 

"~" and the index quits the aero point, and travela down the 

soon as the lead touches the bottom, all motion ceases, the 
is drawn on board, and its result read off. M. le Coentre's 
apparatus has been tried upon known soundings, and its results found 
tu be accurate. It is considered by French naval men as being espe- 
oiaiiy valuable, since it enables soundings to be taken either from 
Bleamera or sailing-vessels without decreasing the speed of the ship, 
as on the old plan, and, in fact, while going at the rate of eight or 
nine knots an nour, and in any weather, even sub-marine ouirenta not 
operating prejudicially to its effective working. — EagUth paptr, 

ALTITITDE INSTRUMENT. 
Ma. A. OiRARD, of Mobile, Ala., has invented a new instrantent foT 
taking the altitude of the sun, at any hour of the day, on sea or land, 
by its shadow, without an horison. By adding to the angle given by 
the inatmment the semi-diameier of *e son and its refraction, we ob- 
tain its true altitude, and by adding the declination at noon, the tme 
altitude of the place where the instnimenl stands is arrived at, that ia, 
if the latitude and declination are both north ; if, however, one ia 
north and the other south, the declination must be Bubtracled.^ 
SdeTitific American, July 37. 

THB ATUOFTBE. 

Mr. D. 0. Edwards has devised a plan for subatitating coal-gas 
and other combustible elastic fluids for coal-fires. It is well known 
that flame is a hollow cone, its exterior being formed by the evanes- 
cent particles of carbon, which, being for the moment precipitated in 
a solid form, after the combustion of the hydrogen, and raised to a 
white heat, give out light in virtue of that transient solidity. This 
occurs the instant before the union of the carbon with the. oxygen of 
the atmosphere, and their conversion into carbonic acid, vhich forms 
an invisible pellicle round the flame. The temperature to which this 
carbonaceous shell is raised is very great, but as soon as it is engeit- 
dered, it is carried away by currents of the surrounding atmosphere. 
It is die object of this invention, which was suggested by the Davy 
ealety-lamp, to arrest and detain this heat. This lamp is a chamber, 
whose walls are perforated with minute holes, through which a' 
gaa freely pass, while they are impermeable to flame. The ii 
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coat gaa, in ita tnnut through thsM apenores, it robbed of its heat, 
the flame is extinguished, and the heat is developed in the trire-gauze, 
which becomes red-hot. In the present invention cylinders of various 
sices are made of a mixture of one third of china-clay with two thirds 
of common pipe-clay ; they are perforated with numerous orifices, and 
have a circular opening at one end to screw on to a No. 4 gas-homer. 
This cjliiMler, or hood, is tbe converse of tbo Davj-lamp, the gas 
being inside iostead of outside, and on ita escaping Ibrough the b^ee 
and fire being applied, the hood id one minute bMomea red-hot. A 
battery of thess hoods placed in a circle, and covered with a case, is 
heated to an orange fx>lor, and a temperature has been obtained euf- 
ficioat to Dtelt tbe mora refractory metals. For warming apartmeats, 
a battery of twelve hoods is inclosed in an earthenware case, which, 
becoming healed to 500° P., forms a repository of heat. This, in 
turn, is placed in an outer ornamental case. Tbe products of com- 
bustion are carried off by a pipe into the chimney, while fresh air is 
supplied from outside the dwelling through a tube communicating 
with the space between the two cases, where it ascends, is warmed, 
and passes into the room through large holes in the top of the stove. 
The expense of such a fire is sixpence per day. It may be used fbi 
cooking, ibi r^ning gold and silver, for steam-engines, and various 
other purposes. — London Mining Journal, Sept. 31. 



ArTKR various experiments, M. Soyer has succeeded in bringiDg to 
perfection his magic stove. The magic stove was exhibited to the 
public on Saturday and Monday last, and a more efficient, portable, 
clean, and orn^nental cooking apparatus it is impossible to imagine. 
Tbe whole apparatus can be placed in a hat, and the cooking is con- 
ducted on the dinner table, without smell, without smoke, and without 
even soiling the cloth. The apparatus itself is rather ornamental than 
otherwise. It consists of a round copper, in shape and size somewhat 
resembling a counting-house inkslajid, with a furnace-opening, and a 
flue passing from this opening, near tbe bottom of one of its sides, 
through the middle and up tbe centre to the top; on this top is placed 
a frying-pan, stew-pan, sauce-pan, itettle, or coffee-pot. Adjoining 
the stove or copper is a vessel with two reservoirs for spirits of wine, 
or any other kind of spirit, — one at the bottom, tbe other at the lop. 
To the bottom reservoir are affixed two burners with their wicks [ ~ - 



of them is placed opposite the opening of tbe flue in the stove, tbe 
other is under the other reservoir. In connection with tbe upper res- 
ervoir is a tube, or blow-pipe, passing from the centre of its apex, 
down by its side, under it, and opening in the wick that boms at the 
mouth of the flue. The spirit in the upper reservoir being healed by 
the burner beneath it, a gaseous vapor is generated, which, rushing 
out of the blow-pipe, and coming in contact with the burner at the 
month of the Sue, is ignited and passes in a volame of flame through 
tbe flue, and fries, stews, or boils whatsoever is placed over it. It 
nil cook Itlbe. of rump steak in five minutes. A little explanatory' 
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book is ^ven with it. And, to make every thine: complste, M. Sojet 
gives receipts and inatractiona for the cooking of about a dozen and a 
half of dishes, by means of this pocket-kitchen of his. He has, more- 
over, fitted up a Mnall box, in size and shape like a lawyer's deed- 
box, with a complete apparatus for cooking and sending up a dinner 
for twelve persons. The magic stove will go on cooking- for about 
forty-eight minutes with one charge of spirits of wine, the cost of 
which is just fourpance halfpenny. We have partaken of chops and 
steaks cooked by the magic stove, and they are certainly fai auperioi 
to those cooked by any of the ordinary methods. The heat is so in- 
tense, that the exterior of the chop or steak is at once carbonized, and 
thus the juices are retained without the chop being burned, so that it 
is at the same timo crisp and sncculent. — London paper, Mai/ 30. 

GAS STOVE. 

Mr. W. S. Ward described lo the British Association, at Edin- 
burgh, a gas stove, the novelty of which consists in constructing it of 
iron plates in a vertical position, so as to expose considerable surfaces 
for the absorption of heat from jcls of gas, and for the radiation of the 
heat: This apparatus is sufficient to raise the temperature nf a mod- 
erate-sized room from 5° to 10° F., with a consumption of about threa 
feet of gas per hour, costing about two pence for ten hours. The 
stove consists lint of a sheet of plate-iron, to fill np the usual opening 
of a fire-place, with a hole through for a chimney, and two other 
plates of iroif placed about ^ree inches apart, and inclosed round the 
rim ; near the bottom are pCTforations lo admit air, and a small door 
with a burner, consisting of several small jets inside ; when the gas 
is lighted, it heats the air inside, and the surface of the two iron 
plalos ; by this arrangement all unpleasant effluvia are conveyed away 
through an iron pipe made near the cop, which leads into the chimney 
of the room. — Cimi Engineer and Architect') Journal, Oct. 

LAMPS FOB BURNING-FLDID. 

At the meeting of the Franklin Institute, on Sept. 19, a report vns 

e resented from a committee appointed to examine some lamps for 
jming camphene, &c., the invention of Mr. S. E. Winslow, of 
Philadelphia. "The improvement consists in the employment of a 
double system of lamp-wick, instead of the single continuous wick used 
heretbfore. One portion of wick passes down into the Quid, and, 
by capillary attraction, elevates the fluid to the top of the lamp; 
the other portion of wick passes only through the tobes of the lamp, 
and covers the lower sur&ce of the movable top. When the top of 
the lamp is screwed down to its place, the two portions of wick are 
brought into close contact, and the fluid passes readily, by capillary 
attraction, from one to the other. When it is desired to replenish the 
lamp while lighted, the top with its portion of wick is removed, and 
placed at any convenient distance, this part of the wick retaining a 
sufficient quantity of the fluid to support the Same daring the time oc- 
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copied in rqdani^in^, tfaus fumiahiEig the neceBBarjr light ibi this 
operatioD." At the same time, the remoTsJ of the flaiue to ft distance 
from the body of the lamp containlDg the fluid grestlj diminishes tha 
danger of explosion, as tlie explosion of this species of lamps lesalta 
cbi^jr frcHU the accumulation of a highly explosive Tapoi in iha 
■pace above the fluid.* The conuuitlse, therefore, atrongly recom- 
mend the uae of thsoe limps. It is possible, however, that Uiej may 
be more leadil; eitingniihed by a sudden movement than the old 

COOKING BT OAa. 

Amoho the novelties produced at the great agricullural meeting at 
Exeter, England, was one which excited great curiosity ; it was the 
cooking of the monster joint, weighing SSSlbs. For the first time in 
the an^ls of cookery, thb was suQected to a new process of roasting, 
by use of an agent which has been discovered half a cenlury, that is 
to say, gas. To gratify the curiosity of the public, it was placed iu 
tbe middle of the castle-yard, resting upon a dripping pan, environed 
with bricks and surrounded by 216 jets of gas, and covered with sheet- 
" It look five hours to roast, and consumed 700 feet of gas of the 



IHFB07EUEHTS IN VBNBEBINU. 

Mr. John Meadows has obtained a patent for improvements in 
veneering, which consist in eflecting the union of the ordinary veneer 
in such a manner that it may be applied to irregular surfaces in one 
piece, ioBlead of joining it at the angles and forming it in several 
pieces as usual. In illuBiration of Ihis mode of applying veneeis, a 
number of ogee-mouldinga, joined with several curved and flat sur- 
faces, meeting at sharp or right angles, arc shown in the drawings, 
hut a description of one will suffice lor the whole. The frame or other 
piece of work to be veneered is prepared of the form required ; and, 
supposing it to be first of an ogee-form, the veneer is laid on a bed of 
that form, placed in a machine somewhat like an ordinary screw-press. 
This bed is hollow, for the purpose of heating it by sieam or other 
medium ; pressure is then exerted by the screw on Ihe frame, which 
is thereby pressed down on the veneer, and into the form required, 
between the heated bed and the frame or piece of wood to be veneered. 
So for, the process is very similar to the ordinary one. The next 8Ui> 
face presented, or that adjoining the ogee, is a hollow curve, meeting 
in a right angle the edge of the ogee ; the veneer ia of sufficient width 
to cover this as wel! as any other portion of tha frame service required. 
On the edge of the ogee-bed a hollow bolalar is hinged, having a 

• St AnnuaJo/ Scientific Diicnerij, 1800, p. 193. 
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hand-lever, by which it is raised, so that the side presented to the 
veneer, which is of the curved form required, (oTces the veneer into 
the hollow, so as to e^ct complete contact with the whole of that 
enrface ; a suitable curved ralchet ia provided, which sustains the 
bolster in its elevated position, the lever being such as to give suffi- 
cient pressure for the purpose ; the veneer ia thus bant over the angle 
and pressed into the curve. The next is a &iX surface, united by i. 
right angle to the hollow. Another pad or bolster is hinged by a 
lever to the bed of the press, which ia now raised and sustained by a 
click t^ing into a curved rack ; the veneer is thereby bent over the 
succeeding angle, and on to the flat surface, when the pad, to give the 
final pinch, is forced up by a screw ; the pressure on the whale of the 

Sarts is allowed to remun till the adhesive material is sufficiently set 
)r the purpose. The bolsters and pad have the levers and screws 
repeated at intervals, according to the length of the frame or surface to 
be acted upon. It will be obvious that other arrangements and forms 
of the parts will be required, according to the particular form to be 
veneeied. Instead of using ordinary glue, the patentee employs parch- 
ment cuttings boiled down and mixed with whiting to the consistency 
of paste, which ia applied anifbrmly on the back aucfaee of the veneer, 
the bed being at the same time wetted with a brush. The object of 
employing a white cement is that the veneer, if thin, is not sufficiently 
opaque to hide the glue. An extremely thin sheet of brass is inter- 
posed between the veneer and the beds, and also a tlitckuess of paper 
between thut and the veneer to protect and render shaiper the angles. 
One set of beds are made to suit a variety of designs by the applica- 
tion of paddings or filling pieces, — London Patent Journal. 

IMPBOTBMSNTS IN STONE-WABE PIPES. 

Mr. B. a. Burton haa taken out a patent for "certain improve- 
ments in the manufacture of pipes, titea, bricks, &c., from plastic 
materials," The object of this invention is to produce pipes and other 
articles from plastic materials of greater strength and durability, more 
regular in their structure, and of better finish than has ever yet been 
accomplished. The manner in which the inventor eff^ts this object 
is by compressing the plastic materials by a process of rolling, which 
not only increases the strength of the articles, but also gives them a 
smoother surface, so that they are less liable to the accumulation of 
deposit, and, in the case of pipes, they aSei less resistance to the 
passage of fluids. 

The machine for making pipes consists of a vertical framework, 
supporting two clay cylini&rs, so arranged that they can be brought 
alternately below the screw and piston, for the purpose of forcing the 
clay through the dies, by which arrangement one cylinder is being 
filled while the clay in the other is being forced through the die. To 
the centre part of the die there ia attached a mandril, the lower end 
of which comes just below the centre line of four rollers, arranged at 
right angles, so as to leave a circular aperture at the centre, whose 
bearings are supported by a cast-iron frame. Tho rollers are driven 
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by a wheel kejed npon the eix] of the shaft of ihs fiisd roller and 
three pair of bevel-wheels. The bevel-wheels are driTen by a pinion 
keyed upon the end of the main diiTing-ahaA of ibe raai^ine, which 
shaft also g'rrta motion, by nieans of an upright shaft and suitable 
frearinB;, to the screw, which forces the cla^ contained in the cylinder 
through the die. The roller? are thus dnven in the same direction 
and with the same sur&ce velooity. The process of manufacturing 
pipe ticcordinff to this invention is therefore as follows. The <day, sa 
)1 IS forced thtongh the die in the form of a pipe, slips orer the man- 
dril. The length of pine required ia then cut off, and afterwards 
drawn by the motion of the rollers over the end of the mandril, where- 
by the particles of matter forming the pipe become compreeeed to 
such an extent, that, when baked in the usual way, they have been 
found, by repeated experiments, to be upwards of 75 per cent, stronger 
than pipes iiiade from the same cin-j, but manufactuted in the ordinary 
manner, besides being better finished in every respect. 

Instead of compressing the pipes immediately after passing through 
the die, if the weather or the consistency of the clay render it desira- 
ble, they may be allowed to stand for a day or two. In eases where 
the pipe is to have a taper hole, a mandril is used made taper at the 
point, the mandril being gradually withdrawn by a screw ttr other 
suitable means, during the time the pipe is passing between the 
rollers. When the article to be compressed is not of a circular form, 
^e number and position of the rollers are ao changed as to leave the 
aperture at the centre of any shape required, instead of circular, as 
above described. In this way oval pipes, stair stepa. Sic, are formed, 
and by having the rollers engraved with a device it will be impressed 
upon the article. The hollow bricks or tiles are formed by forcing 
clay through a die of suitable form, and afterwards compressing the 
clay, by passing it between four rollers, two of which are turned of 
such a form as to produce a rebate on the edges of the bricks; the 
other two being engraved on their peripheries, ao as to produce on 
tho sides of the brick or tile any desired device. The ends of the 
brick are rebated afterwards in a separate machine. Another part of 
these improvements relates to the mode of making bends for pipes, 
and consists in so constructing the die that a bend of any required 
curve caa be produced, simply by forcing the clay through it, where- 
by the moulds heretofore used in making bends are dispensed with. — ■ 
Ohnl Ihtgineer and Ardiiteci'i Journal, Jan. 

IMPROVEMENTS IN FIXED AND EEVOLVIHO LIGHTS. 
Tbh London Gvil Engineer and Ardutect't Journal contains a de- 
scription of a " new dii-caloptric instrument for increasing the in- 
tensity of the light in revolving or tiied lights." Tho instrument 
consists of three parts, a paraboloidal mirror, having the conoidal 
portion behind the perimeter cut off, and its place supplied by a hem- 
ispherical reflector, whose centre thus coincides with tho focus of the 
paraboloid, while in front of the flame is placed an annular lens, sub- 
lending; at ilie focus of llie paraboloid, the same angle as that which 
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ia Bubteoded at that point by the greatest double ordinate of the lefleo- 
tor, and having lis principal focus coincident with that of the para- 
boloid. Tliis instrument should theoieticallv produce (he most intense 
light yet derived from any given flame, as it incloses and parallelizea 
each ray of the whole sphere of light, so that none are lost by diver- 
gence between the lips of the reflector, whereas at present not much 
less than one half of the light is lost. This combination may also be 
applied, jnulatis mulaadia, to the iltamination of half of the horizon of 
a hxed light, by means of a single light ; the only diSerence being the 
substitution of two truncated parabolic conoids for the paraboloid, and 
a refracting belt for the lens. 

ARTIFICIAL PBODUCTION OF ICE. 

Tub Sdeniific American for Sept. S8 descrites Dr. Gorrie's ma- 
chine for the ariilicial production of ice.* He employs two force- 
pumps, which are the principal parts of the machine. Into the pump 
for the condensation of air, a smaller pump injects water in a fine 
ehower, while the air is condensing, which thus absorbs the heat of 
the air that is given out in the act of compression. Between the cod- 
densing and expanding pumps there is an air-reservoir, which is of 
considerable size, and made like a steam-boiler. This vessel is in- 
tended to receive the condensed air and retard its passage, so as to 
afford time for its effective cooling, and to act as a magaune of force 
for working the expand iog-engine. The expaoding force-pump is the 
princi)ial and most interesting feature of the whole, because it is the 
agent in which the expansion of the air and the production of cold 
first take place. All the other parts must be nicely adjusted in pro- 
portion to this part, for the making of the ice economically. The ab- 
sorption of the heat is accelerated by immersing this vessel in water, 
and causing a jet of liquid to be thrown into its interior, as into the 
condensing-pump. This liquid is not congealable, and is witlidrawn 
from a larger, though properly proportioned, quantity, contained in an 
insulated cistern, into which, ^r performing its office of imparting 
heat to, or, in other words, absorbing cold from, the expanding air, it 
is returned through the eduction-valves of the engine. As the liquid 
of thia cistern has its heat diminished at every stroke of the engine, 
by the abstraction of the jet at one temperature, and its return at a 
lower, it is practically a reservoir of cold. C0I4 of an intensity of 
even hundreds of degrees below the atmosphere may be obtained by this 
process, but experiment shows that the temperature of the cistern most 
favorable for the rapid production of ice is at about ItP F. The ex- 
panded air partakes of tne same temperature as the cistern, and thete- 
fuie, at 10° F., leaves it charged with a high degree of cold, which 
the economy of the scheme requires should not be wasted. Instead, 
therefore, of being allowed to escape into the atmosphere, it is direct- 
ed through an apparatus, — made like a brewer's refrigeratonf for 
cooling worts, — around which is placed the water it ia inientfed to 

• 8m Anmiat of SeiailiJIc Ditavtr;/, ISM, p. 78, 
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prepare for congealing. It has been uoeitained that iiomFe of a cubic 
foot capacitjr, worked U a temperstDTe ofWPF., UM fifteen revolu- 
tions a minute, are adequate to making a ton of ice per day. 

COOLING THE ATKOSPHEEE OF BOOHS IK WABM CLIMATES. 

Paor. Pitzzi Skvth detailed to the British Aiaociation, at Edin- 
burgh, a Eoethod proposed by him for ooolinE- the atuKiaphere of rooma 
in tropical climates. It ia an application of the wril-known property 
of air to increase in temperature on compression, and diminish on 
eiptUlsion. A compreBsion of one fourth of an atmosphere is found 
to be Buflicient. The following arrangaoient <rf the machinery has 
hien adopted, for a ooe-horse power, which may be expected to 
famish a room with about eighty cubic feet of air per minute, cooled 
15° to iCP below the atmosphere outside. A double-acting air-nump, 
nine inches in diameter, and cighleen-inch stroke, making sixty aouble 
strokes per minute, with a jacl^t of cold water round the cylinder, to 
mitigate the heat of friction, forces the air into the tower end of a coil 
of copper tubes, contained in a tub of water, three feet in diameter 
and five feet high, where the cooling is efTecled. At the upper end 
of the lube is a safety-valve, permitting an escape of the confined air, 
when it exceeds seven pounds on the square inch, into a larger tube, 
which at once conducts the now cooled air into the desired apartments. 
The power used to work the pump may be steam, water, or animals. 
The tendency to unpleasant moiature in the cooled air may be cor- 
rected by making the tube, which conveys the cooled air into the 
room, pass through a atill colder vessel of water, so that the moistore 
will be condensed on the inner surface of the metal. This vessel of 
water may be kept coot by salts or other means. Thus we compress 
air into a closed vessel, which is a good conductor of heat, whMi the 
air rises at first to a degree proportionate to the compression, say 60" 
F. above what it was before, if we began with air at 100=>, it would 
now have risen to 150°, and would by degrees give off the extra heat 
to the water surronnding, and, if the air is then allowed to escape, it 
will fall again to 50° below 100», or to 50» F. If it were allowed to 
escape immediately, obviously nothing would be gained, but by carry- 
ing off the extra 50° by conduction and radiation, while the air is in a 
compressed state, we evidently reduce ^e (emperatare as stated. 
This method is considered particularly applicable to hospitals in In- 
dia and other tropical climates. — Ovil Engineer and AnAiteet'i Jour- 
nal, Sept. 

Hons OF COHVETIND THE COCHITITATK WATEE BEITEATH A 
NAVIGABLE STREAM. 

Im conveying the Cochitaate water from Boston to East Boston, it 
becatoe necessary that the pipes should be carried beneath the naviga- 
ble waters of Chelsea Creek, which is about 1,600 feet wide and SI 
feet deep, in the channel, at low water. The mode devised for eflaM- 
ing this by the engineer, Mr. W. S. Whitwell, is rery ingenious. 
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He adopts a peculiar and novel flange-joint, flexible only in a perpen- 
dicular plane, but so secure as not to need a wooden lianie to accom- 
pany the pipe. The adaplalioo of this joint to the purpose, and its 
strength, are quite admirable. The distance between the joints ia 31 
feel 4 inches, and each section consists of three pieces of twenty-inch 
pipe, one inch and a half thick, and with flanges two Inches thick, se- 
curely bolted together. These three pieces of pipe weigh logger 
3,300 ^onds, and each joint weighs 3, BOO pounds, the size of the 
pipe being considerably enlarged at the joint. The opposite sections 
of the joint meet on a perpendicular plane, parallel with the axes of 
the portions of pipe on each side of the Joint, and move upon a 
leather packing, which is placed in a groove between the two flanges. 
One of these flanges is so much wider than the other as to have a cap 
or ring boiled to it, which incloses and holds the other, and thus con- 
stitutes the joint. The strength of this arrangement is obvious, and 
its tightness has been tested by trial, nnder a pressure of 350 pounds 
to the inch. The pipe when lowered is to be placed in a trench, 
which has been dredged in the bottom, and then covered with clay 
and gravel. About 500 feet of the channel ia to be crossed in this 
way, and for the remainder, which is about 1,100 feet across the flats, 
the pipe is to be inclosed between rows of fiiles, so low as to pass be- 
neath the wharves, when they come to be built. — Boston Chronotype. 

APPAEATUS FOB PREVENTING THE BURSTING OF WATEE-PIFES 
FROM FBOST. 
Mr. AiiEXANnER Macpherson, of Leith, read a paper to the Brit- 
ish Association, on the bursting of water-pipes from frosL Afler re- 
ferring to the various plans which have been adopted for preventing 
this inconvenience, he says that the only really practical means of so 
doing is to keep tlie pipe empty, and the means at present of eSecting 
this is to place two cocks on a low part of the supply-pipe, and by 
the one to shut off the water, and by ttie other to empty the pipes. 
But to render this plan of any avail, great watchfulness is necessary; 
and the consequence is, that even where the cocks exist, they are rarely 
used in time.. " Reasoning on this," Mr, Macpherson goes on to say, 
" I have conceived the possibility of employing sonte self-acting ap- 
paratus, which, on the approach of a low degree of temperature, would 
of itself shot off the water and empty tiie pipe; or, in other words, of 
having a machine so constructed and regulated, that it would shut a 
cock before the freezing-point of water is reached, and open it when 
the lemperature assumed its normal stale." This requisite motive- 
power was flrst considered attainable by mercury confined in a bul- 
bous glass vessel, acting as a barometer, with the difference of having 
a cylinder and piston. The nest was suggested to Mr. Macpherson 
by Sir David Brewster, and consisted of employing the expansion of 
metallic rods, on the principle of the pyrometer. But his experiments 
led him to the result, that the freezing of pipes depends on their ca- 
pacity tor conducting heat. Thus, copper, as a conductor, is to lead 
as Ave to one ; and therefore a determinate quantity of pure dislilled 
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IX in the lead pipes is still fluid. 

COUPLING FOR PIPES AND HOSE. 
Mb. a. H, Brown, of AlLsny, has invented a new eonpling for 
hoae and pipe«, bj means of which a cooneclion between two pipes or 
piecet of tioee is efl^ted by a single motion of the hands. The coup- 
ling consists of a hollow metal ferrule, alt&cbed to the hoee in the usual 
manner. This ferrule is enlareed at its other end, so as to form a t^- 
lindrical-shaped cup or hollow MX, the edge of which is Bufflcienujr 
thick to fonn a firm bearing against the flut, corresponding edge of 
the other coupling. This latter is a hollow metd ferrule, of equal 
bore to the first one, and its extremity is enlarged so as to form a 
flange, equal in diameter to the first coupling. The edge of this 
flange is turned at right angles to ils axis, so as to bear truly against 
the edge of tbe other coupling when the two are united. — Albany 
Cukuator, Sept. 

KEGISTEK BYGBOHETER. 
At one of Lord Rosee's scientific loiria, Mr. Appold exhibited his 
register hydrometer. This instrument, with a variation of one degree 
in the moisture, opens a valve capable of supplying ten quarts of water 
per hour, deliverin|; it to pipes covered witli blotting-paper healed by 
I a gas-stove, by which the water is evaporated until the atmosphere is 
sufliciently saturated and the valve thereby closed. A pencil registers 
the distance the hygrometer travels. 

HYDROSTATIC LOG. 
At the meeting of the Boyal Society, on Feb. 7, Sir Francis Beau- 
fort, on the part of the Lords Commissioners of the Admiralty, com- 
municated a description of a hydrostatic lo^, the invention of Rev. £. 
L. Berihon. Its object is to obtain a register of the speed of ships, 
by a coluoui of mercury, in such a manner that the neight of the 
column shall depend upon the velocity alone, and not be affected by any 
disturbing causes. The principle embraces that of Pitdl's tube, inas- 
much as the force of the resistance due to the velocity is communi- 
cated through a amaU pipe, projecting into the water below the bottom 
of the ship ; this force, acting upwards, compresses a portion of in- 
closed air m a small cylinder, which air, communicating by means of 
a little pipe with the bulb of a glass tube, bent like a common barom- 
eter, raises the mercury in the tube by depressing it in the bulb. 
The action of this single column of water and air upon the surface of 
the mercury in the bulb alone must depend, not only upon the resist- 
ance due to the velocity, but also upon the distance of the cylinder 
from the water-line, tthich varies with every sea, and it is therefore 
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neceisarj to find a coropenaation. The invenlor thinks he has found 
a perfect one, which consists in applying- n second column of water 
and air to ptess upon the other surface of the mercury, that in the 
glass lube. This second column is precisely like the 6rat, as regards 
the pipe and cylinder, and communicates with Ihe sea by an aperture 
or apertures, presented in such a direction that the velocity does not 
produce any increase of pressure. Thus the mercary in the indicator 
is placed between two columns of water and air, which are always 
etjnal to each other in length, and the mercury rises according to the 
difference between the pressarea u[>on its two surlaces, the result of 
resistance or Telocity alone. The ait-pipes may be conducted in any 
direction, and the indicator, which swings upon gimbals, may be 
placed in any part of the ship. The two water-pipes are conducted 
mto one in the bottom of Uie ship, divided into two separate chambers 
for the different forces. The true course, or leeway of the vessel, is 
also indicated upon a borizonlal segment divided into degrees, over 
which a needle is moved by a rod connected with the above-mentioned 
double tobe ; and the whole is kept continually in the true direction 
of the ship's motion by a float or vane attached to the lower and of the 
tube in the water. — Brewater's PkUasopUcid Magatdne, July. 



At the meeting of the Scottish Society of Arts, on April SS, Mr. 
F. A, Bucknall described a new meter, designed for the measurement 
of the supply of water to private dwellings, &c. It consists chiefly 
of a fan-shaped bucket-wheel, revolving within a cylindrical case, and 
kept water-Ught by means of a packing of India-rubber, leather, or 
other elastic substance, supply and delivery pipes, and wheel and 
pinion-geer, which is connected with an indei-pfite. The revolving 
action of the meter is maintained by the gravity of the wheel being 
constantly greater on the one side than on the other, owing to the 
continuous running off" of the water from the opposite side to that at 
which it is supplied. The meter is only in action while the water is 
running off. — Oivil Engineer and Archtect'i Jourrtal, July. 

SELF'SEGlSTEniNQ TISE-GA17GE. 

Mb. Meik has described to the Scottish Society of Arts a new 
self-regbtering tide-gauge, lately erected in Sunderland Harbour. A 
well, carefully boxed in, and of exactly similar depth to the water on 
the bar, is made below the building containing the apparatus. Within 
this well, in an interior pipe or trunk, and rising and falling with the 
tide, works a float suspended by a copper-wire cord, which is carried 
over a spiral cone fixed in an upper story of the building. By the 
simple arrangement of a wheel and pinion at the opposite end of the 
axle to which the cone is flxed, a web of wire-gauze works on two 
rollers fixed at its upper and lower ends. The lower roller is regu- 
lated by the movement of this wheel and pinion, the upper one by a 
balance-weight attached to a copper-wire cord, which also passes over 
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another spiral cone, having at thn extremity of its ude a second wheel 
and pinion similar lo the first. As the Soat moves with the tide, the 
wheels and pinions conoecied with ^le cones, over which the corda oF 
the QoBl and balance-weighl lespectivelj pats, move the rollers on 
which the gaoie web tiaTels. On this web are paiated in large fig- 
nres the varioua depths from high lo low water ; and, as the web 
works, two points on it indicate the number of feet and half-feet on 
the bar at any hour of the tide. ' At night the figures are lighted up. 
The apparatus occupies so little space that it can all be contained and 
worked in a column or pillar without any other building, — Gtit 
Eaginea and ArcMled's Jourmd, March. 

IMPSOVKD FILTERS. 
Bb. E. WiTERa, of Troy, N. Y., has invented and patented a new 
and improved filter for the use of druggists snd chemists, whidi is 
designed principally to jpievent the leakage and rupture so common 
when a large filter is filled with a heavy substance. The fitter is 
manntactured of cotton and woollen, so combined as to render it ex- 
tremely porous, and at the same time capable of filtering clearly. The 
usual difficulty of filters wearing away at their points has been ob- 
viated by inserting, during the process of manufacture, at the extreme 
end of Uie cone, a small piece of paper composed of entirely different 
materials, so strong in texture as not to give way by any ordinary 
chafing or pressure. This article supplies a desideratum long felt, 
and we understand that a paper-mill in Troy is now exclusively en- 
gaged in the manufacture of these filters. — Editon. 

M TENTILATINO 

James Murdoch baa secured a patent in England for improvements 
in converting sea-water into fresh, and for ventilating ^ipa. The 
patent is also applicable to the evaporation of liquids, and to the con- 
centration and crystallization of sirups and saline solutions. These 
improvements consist in the adaptation to the top of an ordinary ship's 
boiler, which is filled with salt water, of a pipe, which descends into 
the hold and opens into a vessel contained in an outer casing filled 
with cold water. This vessel is fitted with a number of vertical tubes 
in communication with the descending pipe, and all provided inside 
witii a number of horizoutal disks of wire-gauze. It terminates at the 
bottom in a zigzag pipe, which paases through the side of the cold- 
water ci^m and opens at the top underneath an exhausting pan. 
The upper part of the boiler is furnished with a perforated tube, which 
admits atmospheric air. When the fan is set in motion, the air and 
steam generated in the boiler are drawn together down the vertical 
pipe, through the tubes and the wire-gauze disks placed therein. The 
steam is condensed in its passage and rendered pleasant lo the taste 
by mingling intimately with the atmospheric air, which is exhausted 
by the fan, and thereby discharged. Tlie ship may be ventilated by 
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mearie of this fan b;y connecting a perforated pipe, placed underneaU) 
the middle deck, to lis discharge. This pipe may also be connected 
to a second perforated pipe, placed on the lower deck, and conaected 
to a vertical pipe which communicates with the atmosphere. 

An apparatus similar to the one just described, but without the 
condenser, may be applied to the concentration and crystaJlization of 
IS and saline solutions, — the form of the boiler being, of course, 
" ■ I to assume the appearance of the ordinary fan ; and in 

le bottom is made corrugated, to form continuous aigzag 
channels, through which the aleam circulates, for the purpose of in- 
creasing the healing surface. — Hunt's Merchants' Magaxine. 

Apparalus for Fillering Sea-water. — M. Cardan has presented to the 
French Academy a description of a new filter, intended to render sea- 
water drinkable. The apparatus consists of a siphon, the long tube 
of which is filled with powdered charcoaJ. The author states that 
sea-water in traversing this siphon loses its nauseous savor, and that 
the saline laate which remains is scarcely to be detected after mixing 
with wine. — London Atfienteitm, July, 

CENTilFDGAL PUMP. 
Thb Scientific American, for Jan. 26, describes a centrifugal pump, 
the iDvention of Mr. Schmidt, of New York. There are two circular 
flanges, which are bolted together, and form a hollow ring, within tho 
circumference of which are two disks also bolted together, go as to 
form a hollow chamber within this hollow ring. This ring has an 
orifice for discharge, to which a pipe may be attached, and a pipe from 
a lower orifice on the other side communicates with the water in the 
well or oljiec place. A shaft rendered air-tight runs through the 
pump, and, being connected with a pulley set in motion by a band, it 
causes to revolve the arms of the pump, and ihi^s forces up the water. 
The ends or blades of the pump-arms run in ihc hollow ring, while 
the arms ihemsetves revolve between the sides of the disks. They 
are fitted to ruo with ease, so that the passages do not get clogged 
with sand, gravel, &c. This pump is stated to have been adopted at 
several of the works of the government. They can be made capable 
of discharging from 5 to 5,0IM> gallons of water per minute. 

NEW PUMP FOK MINES. 
Some experiments have recently been made at the factory of Messra. 
Donkin & Co. on a new pump, designed for raising water fiom mines 
or other deep levels, by direct action, without the intervention of main- 
rods, buckets, plungers, or valves. The machine used for showing the 
action of the pump was a one-horse power Bishop's disk engine, 
which possesses the extraordinary character of being applied either 
as a steam-engine to drive machinery, or of being driven by other 
machinery, to form a pump ; it consists of a short cylinder, placed 
longitudinally, in which a disk with a projecting arm vibrates with a 
rolling motion. It was actuated by a steam-engine of umilar form. 
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On the disk being set ia motioa, ui imcoediata TAcanm is fbimed at 
the indnction-post, to which the windbore, or HUCtion-pipe, is securely 
fixed ; the water now rushes up, and fills the apace between the cylin- 
der ud disk, whid) coDtinaes until the disk is oppooite the delivery 
point, when the conteou of the cylinder are forced out up the column, 
at the nme instaat the vacuum is forming on the oppoui« side, and a 
Iresh supply is following that which is being delivered. The column- 
used was a two-inch pipe, about tarty feet high, and the water was 
ejected in a solid, continuous stream, with the greatest ease, at a ve- 
locity of two and a half feet per second. A large pump on this sys- 
tem js in daily use in Yorluhire, diaioiogf a mai^, throwing a con- 
tinuous stream of ten tons of water per minute. — London Mniag 
Journal, Jime 33. 

DITIKO APPARATUS. 

The Farmer and Mechanic for June 30 describes a new diving ap- 
paratus, the invention of Mr. Kenuiah. It is coDstructed of sheet- 
iron about one fourth of an inch thick. It is about seventeen feet 
high, twelve feet long, and ten feet wide, and has in the centre of the 
top an aperture or man-hote, on each side of which are three valves, 
with lealhem hose-pipes for admitting pure air and carrying o3' that 
which has become foul. It contains internally two main divisions, 
which do not communicate, the inner one being devoted to the opera- 
tions of the divers, and the outer to the purpose of lowering or raising 
the vessel in the water by means of air. These divisions are both 
open at the bottom. In working, the air is injected into the inner 
division by means of an air-pumping machine, and thus the water ia 
prevented from rising in it. The air in the outer division is allowed 
to escape till the water rises in it to a certain point, thus Mestroving 
the buoyancy that would otherwise exist, so that the buoyancy of Ihe 
inner division is counteracted by the weight of the materials and bal- 
last. A rope serves to alter the distance between the bed of the river 
and the bottom of the vessel. To raise the vessel, air is injected into 
the enter division and the buoyancy thus increased. When the ves- 
sel reaches the surface the divers escape through the man-bole, and 
the vessel remains in the water ready to be tow^ to any other spot. 

HEW AIB-SPRINC FOR DO DBS OH GATES. 

Mb. Geoiigb Bbattie has described U> the Royal Scottish Society 
of Arts a new air-spring for shutting doors and gales, opening one or 
both ways. This is not a spring, properly so called, but simply a 
counterlmlance, by means of the pressure of the atmosphere made to 
act towards a vacuum, the resistance being uniform throughout the 
travel of tiie doot. The air-spring conaisia of an iron bos and cover 
let into the floor, which contains a vertical axle supported at the bot- 
tom in a hallow cup, and furnished at the upper end, which projects 
above the floor, with a shoulder and lever-hinge for carrying lie door 
on this shaft, and witliin ihs box is fastened a horizontal wheel, which 
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is toothed upon a portion of its cireamference. On each side of thja 
wheel is a rack, attached to a piston, which is made to fit tightly into 
a cylinder by a cap-leaiher. In the under side of the cylinder is an- 
other lalve communicating with an exhaostins chamber, and on each 
side of the racks are guides for the piston. The teeth of the wheel 
are made to take in either of the toothed racks according aa the door 
is opened one way or the other, so that the piston will be drawn along 
the cylinder, leaving a vacuum behind, at a uniform and regular de- 
gree of resistance, until the door is released, when the unbalanced 
pressure of air upon the fece of the piston will cause the door to re- 
sume its original position. The use of the valve communicating with 
the outside of the cylinder is that, In case of a leakage of air behind 
the piston, it shall be driven by the return of the piston through it to 
the outside. The use of the exhausting chamber and valve communi- 
cating with it is, that a portion of the leak^e air or oil, which cannot 
be discharged bv the valve leading outwards, escapes into the exhaust- 
ing chamter, which allows the piston to get to the bottom, and to 
bring the teeth of the rack in hard contact with those of the wheel, 
and thereby keep the door steady and in its proper place when shut. 
The box requires to be filled with lard or sperm oil to seat the piston, 
and keep the whole Inbticated. — Gvil Engineer and Architect's Jaar- 
nal, May. 

THE OKOGSAPH, 

Prof. Locks, of Cincinnati, in a letter to the Boitan Journal, de- 
scribes a new instrument with the above name, which, if it proves to 
be all that is claimed for it, will be of great value to the engineer. 
The great object to he attained in making a survey for a road is to 
draw upon paper, to a determinate scale, the profile of the line of sur- 
vey, from which correct estimates can be made of the amount of exca- 
vation and embankment, &c., necessary for the construction of the road. 
This prolile represents the distances of prominent points and their rel- 
ative heights or difierences of height. The data requited to' make 
this prolile are, at present, obtajned only by a very slow and laborious 
process, calling for a great degree of skill and science on the part of 
the principal operators, besides the services of several assistants. To 
reduce to paper the results of these labors becomes also a very tedious 
undertaking. By this instrument, the profile is drawn accurately 
upon a web or fillet of paper during the progress of the survey. A 
carriage is mounted upon wheels accurately made, the revolutions of 
which, when drawn over the ground, determine precisely the surface 
measure or travelled distance, as is done by the well-known perambu- 
lator or cireumferentor. This distance is registered by one part of 
the mechanism when required. A fillet of paper is drawn along under 
a stationary pencil or pen, by means of wheeiwork, set in motion by the 
revolution of the carriage-wheels. The velocity of the last wheel in 
this train is regulated by means of friction face-wheels, having plain and 
smooth surfaces, which havetbeirrelativediameters increased or dimin- 
ished by the movements of a mercurial level and floats, or a pendulum, 
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fi horizontal sngle*. 

(ioDB of this lerel, as the carriage paaaes otbt irregulst sur&cea of 
grannd, are communicated to the catriages of the friction lace-vheela, 
and coneequently regulate iheir velocilies. Thus a given namber of 
rBTolnliona of the wheels of the carriage moves the paper farther, and 
of coarse the pencil drawa a longer line, when on level ground than 
when either on ascending or deeceading ground. The lo<nlit; of any 
particular points ia marked at the time of pawing them upon the line 
tbiu drawn, by simply pulling a leTei, nhich marke upon the paper a 
line acrosa the base-line oi line of diataaee. The distance of any two 
of these points can readily be determined by diTideia and a scale of 
eqnal parts. Another pencil ia mounted so aa lo tTaverse in a line at 
right angles to the direction in which the paper moves. When this 
pencil ia held atationary it dtawB a line upon the paper parallel with 
that drawn hv the other, representing level ground; and it represents 
rising ground when it recedes from the other pencil, and falling ground 
when it approaches it. The steeper the elevation of the gronnd, the 
greater must be Ibe velocity with which it approaches or r^^es from 
Uie other pencil. The several movements of this pencil, backward 
and forward, are produced by means of friction face-wheels, differential 
screws, &c., deriving their motion from the wheels of the carriage, 
and modified, es in the first case, by the level or pendulum. There 
are many conveniences combined in the instrument, such as acalea 
of distance and the numbers of the stations printed npon the pap«r 
by the mechanism itself; si^al bells, to give notice of^ the approach 
to a station, &e. The engmeer can, at a glance, in any part of the 
survey, tell the distance he bos come, and ibe difierence of level of any 
points in the survey. Messrs. Sellers and Whetstone, of Cincinnati, 
are the inventors. 

ANEUOMETER. 



A SHEET of plain paper, placed in the inslrument, under a register- 
ing pencil, is moved forward by rotating, hemispherical fans, at the 
rate of one inch for every ten miles of air that passes; this same peo- 
cil, having a lateral motion given to it by a vane, records ihe point of 
the eompasB from which the wind blows, and a clock-hammer, de- 
scending every hour, strikes lis mark on the margin of the paper, to 
express the time. Thus, in a single line, are given the length of the 
current, its direction, and the time occupied in passing a given sta- 
tion. — London Alhenaum,Atig. 

NEW METHOD OF CONSTRUCTING GATES AND DOMtS, 

A Mr. SiiBPAan has invented a new method of constructing gates 

and doors. Instead of hanging Ihcm in the usual way, by hinges, or 

running them on ivheels, be suspends ihcm lo iron bars extending 
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orer the gats or door. Attached to the top .of the gaxee are two 
wheels, which rest immediately on the top of the bar mentioned. 
When it ia Qecessary to open the gates or dooi, the bar is raised a lit- 
tle in the centre of the dooiway by turning a key round and rouod, 
which UDlodo the gate, and at llie same time raises the bar suffi- 
ciently to form an inclined plane, upon which the gate or door, by 
means of rollers or wheels, runs back by its own gravity, into a suit- 
able iBcess in the piers or wall at each side, and ^us opena the gate- 
way clear of all obstruction. When it is desired to close and lock 
the gates, the bars upon which they hang are depressed a little at the 
ends, and the gates run along the bars until the gateway is closed. 
The London and Northwestern Railway Company have adopted this 
plan at one of theit stations, and find it to answer much better than 
the ordinary mode, but one man being needed to open and shut the 
gates, while by the ordinary plan it lequiied six. It is recommended 
to be used in all cases, from the ponderous gates of a fortress or rait- 
way station down to the highly finished door of a mansion. — Sera- 
path's {London) Journal. 

EFFLITTIA-TBAP. 

Ms. C. Mahsdem has invented an eflluvia-ttap, which well answers 
its purpose. It consists of a drum, with four receivers or buckets, 
caused to revolve by the weight of the matteis falling into one of 
them, when it instantly empties itself, and another buc£el is ready to 
take its place. It is impossible for Ais trap to get choked up or for 
any effluvia to escape. — Giin/ Eagiiteer and ArduUcts JowTtal, June, 



AuoHO the patents issued in June last is one for an invention by 
Mr. Stevens of Maryland, whereby he has endeavoured to bring the 
science of optics to aid him in constructing a trap for catching rais- 
in this new trap a mirror is so arranged that the rat which looks at 
the bait shall see his own image reflected in such a position as will 
lead him to believe that a second rat is trying to get before him in 
seixing die bait; and when the first rat baa been caught, his image 
will be reflected by a mirror, bo that the new rat who shall look at 
the bait shall see two rats apparently striving to seize it, thus decoy- 
ing him u[ton the turning table, which yields to his weight and pre- 
cipitates him into the body of the trap. 

MAKT7F4CTURE OP BOLD PESS. 



Tribane:- 

" Mr. John Isaac Hawkins, an American by birth, though for nearly 
forty years a resident of Europe, claims the original invention of the 
project-of BO forming a pen from gold as to render its point, or nib, 
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tktrtyitgMf hukitnietaU. The peTfection of his invention dMM bade 
to about the year IS34. Mi. Hawkine at that time had bees, for 
aeorlr thirty yeara, Beekiag the hardest material in nature which was 
capable of being toldered to gold In quantities ao small as to allow of 
s Bne aad anooth point, which might be cleanaed with the readincaa 
<if a niiill. He had, during- many years, manufectured speeiraens of 
durable pena &om various minerals and ptecious atonea, bat these all 

Cad deficient. Some were made of nibiea set in gold aocketa ; but 
the nibe were clumsy, could not be eaaily fr^ from ink, and 
there was a aad want of elasticity in writing with them. Other con- 
triTancM equally failed, some in one way, aome in another. Alt 
these appeared to be difficulties which were not to be oveTCome. The 
next essay waa with diamond powder, ooarae and fine, cemented in- 
side the points of quill pens ; but the particles were dnfged out, by 
degrees, and a sensation of rougbneaa caoaed Ihereby. llie quill also 
became warped, and the whole was thereby rendered uaeleas. In 
1B33, after a multitude of such eiperimenta, the inventor becsma 
aware tiiat Dr. WoUaston had sent to a raby-pen manufacturer in 
London sundry epecimena of rhodium and the native alloy of iridium 
and oamium, minerals found in combination with platinum, with the 
request thai a pen might be formed from each. Accordingly, a few 
were made, but from the rhodium alone, the iridium being retnmed 
to Dr. W. by the manufiicturer, with the remark that it was too hard 
to be wrought into figure. Here, then, was exactly the thing for Mr. 
Hswkina. Joatly considering that, if the hardness of the new mineral 
were really so ereat as repreaented, it was eminently calculated to 
meet the want which he had experienced, he was led to commence his 
eiperimenta anew. Entering upon the inveatigation with renewed 
oare and deliberation, he prosecuted it until he obtained that reaalt 
for which the writing portion of the civilized world are now ao mu<^ 
indebted to him. A great point was to be gained in determining the 
relative degrees of hardneaa of the mineral he had employed, as 
compared with the newly discovered one. To ascertain this, Mr. 
Hawkina contrived a lathe capable of giving to the mandril 10,000 
revolations per minute ; upon which was placed a lap of two inches 
diameter, running 6,000 feet per minute, or B33 feet every second. 
Diamond doat being then placed upon this lap, the minerals were 
severely tested. A bit of tiie iridium held againat it was slightly 
abraded in five minutes ; a ruby waa cut away to the aame extent in 
about one third of the time. This experiment was decisive, and 
abundantly satisfied Mr. Hawkina that the grand object of his en- 
deavours had at laat been reached. From this time, the mannfactnre 
of 'durable' pens went on rapidly wttii iridium alone. Of course 
many difficulties were encountered ; but the inventor finally succeed- 
ed, to his own entire satisfaction, in ao soldering the iridium and gold 
together, that he obtained a perfect pen, convenient and indestructible. 
'I was now Batiafied.'BaysMr. Hawkina, ' that with fair usage I had 
a pen for my lifetime. ' Thus begins the actual history of the gold pen 
as such. The progress of the manufacture haa since been conatant 
and rapid, both in England and America. We believe the first right 
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Bo]d in Great Britain was to a manuikctDrer named Manlan, who is 

S:t oDe of the largest dealers in the arttcle in liondon. Mr. Levi 
rown is generally acknowledged to have beea the pioneer in this 
country ; and other manufacturete have followed him in rapid bucccb- 
sion, until there are now, in various parts of the Union, Bome twenty 
establishments. Of these, New York alone (city and Stale) contains 
at least 9 dozen. 

" To render the suhject eleai and compTahensive, ive will briefly 
trace the formalion of a single gold pen through the diflerem stages 
of ilfl manufacture. I. The gold is melted, in quantities ranging from 
a few to many ounces, as tha requirements of the eslahlishment may 
at the time d^aod. Victoria sovereigns are generally used in prefer- 
ence to all other qualities of gold ; occasionally, however, fine jewelry 
is employed for the purpose. Usually, the value of one day's melting 
is from $300 to $400. This amount suffices the wants of the work- 
men for about a day and a half or two ijaye. The metal is alloyed 
with silver and copper for twelve, fourteen, or sixteen carats. 2. The 
gold is rolled into strips, through a powerfol machine, which thins 
and lengthens the ingot at each revolution. 3. The 'blocks,' or 
angular morsels of the gold, tapered toward one end, are cut by a 
separate workman and machine. 4. The tapered ends are filed, half 
through the thickness of the block. 5. In the niche thus formed, the 
iridium-point ia set. This is a very delicate operation, requiring a 
good eye and an experienced workman. 0. The ' diamond-point ' is 
secured hy soldering together the iridium and the gold. A very 
small but intense heat ia applied at the point, by the agency of a 
minute jet of flame. 7. The point is ground square. .8. The pen is 
rolled and hammered. 9. It is cut lo the proper shape, in a small, 
neatly-contrived machine, in which works a steel die. 10. The pen 
is turned up perfectly semicircular, as it comes to the hand of the 
purchaser. II. The point is split, having before been guarded irom 
mjury by small grooves in the different machines through which it has 
passed. 13. Afler the nib is thus started, another workman cuts the 
slit the necessary length. 13. The nibs are now cut accurately. U. 
The points are set together, and tlie pens filed into shape. 15. They 
pass into the grinders' hands. 16. They are stoned and polished. 
17. The nibs are finally adjusted, Ihe point smoothed, and the pen is 
ready for writing. 18. Every pen is now tried with ink. If it be 
defective, it returns lo the operatives ; if not, but writes readily and 
nnoothly, it is tnusferred to the office, placed in the holder, and ex- 
posed for sale. 

" Such, briefiy, are the various processes through which every pen 
is compelled to pass before it is ready for the hand of the patchaser. 
Iridium, which forms the so-called ' dlamond'point ' of the gold pen, 
is the hardest known mineral next to the diamond, and is the only 
one which at all answers the purposes required in the delicate manu- 
&ctuie of which we ate speaking. The iridium used in this country 
is from the mines of Siberia, and from South America, and is ob- 
tained through agents in England, being purchased lar^ly expressly 
for Jhe use of the gold-pen manufacturere. Its price in gross bulk 
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nngw from $ 30 to $ 75 per oance, no good qaatities being procon- 
ble u a lower rate than 1 30, Indeed, Bome years ago, very excellent 
mnplea are known to hsTe commanded $ 100 an ounce. The same 
qnalit;, again, which was Talued fiTe years ago at 1 16 and $S4 pet 
onnce, now brings $60. As the ■demand has iacreased, Ihe qoality 
of the mineral has also grown poorer ; it being now quite difficult to 
procure good qualities to any large extent, the bulk of that imported 
being at least seren eighths waste. Two factories in this country turn 
oat annually 104,000 gold pens, complete; or an average of 3,000 per 
week. To supplv costomeis and the trade, 150,000 pen-cases, gold 
and silver, are also required annually. In addition to these, about 
10,000 pencil-cases (without the pen) are called for; these establish- 
ments largely supplying the trade in sll parts of the country, besides 
satisfying a very extensive retail demand. A large amount of iridium 
is of course consumed every year for the immense number of pens 
msDubctured, each of which requires a selected ' point,* carefully 
choeen from the mass imported in bulk. Here occurs the gjeu wasts 
of this material, of whiwt we hare before spoken. We have under- 
stood that an average of two hundred ounces of iridium is used np 
eveiy year for the gold-pen mano&cture, in the different eetsblisb- 
menta of our own coDDtry." 

IHPROTEHENT IK LITHOG&APKT. 

In Jameson's PhSoiophiail Journal, for Jantuur^, we find a deeorip- 
tion of an improved proceos in lithography, the. invention of Mesats. 
Schenck and Ghemar, of Edinburgh. A grained lithognphic stona 
is a little warmed, then the composition used for inbbins in tint- 
siones, known to the generality of lithographers, mixed with an addi- 
tion of while wax and a little copal varnish, is rubbed down with a 
piece of coarse, short-haired fiannel, or coarse cloth, until the color 
becomes an equal brown gray. Afler this the drawing is either 
sketched upon the stone wilh soft lilbographtc chalk, or traced in the 
ordinary way with red paper. The ligbter parts may be rubbed lighter 
in color ; the highest lights are taken out wilh a scraper, which is 
also used to blend the finer tints carefully together ; darker paints can 
be rubbed in darker, and finished with softer or harder lidiographio 
chalks. The darkest parts are laid in with liquid ink, with the brush 
or pen, after which the stone is strongly prepared with acid, and thus 
in a short time a very powerful design can be produced. Drawings 
executed in this manner are easily printed, and stand many impres- 
sions. The merit of this process consisla in taking advantage of tbn 
chemical composition of the alone and the chemical nature oC its print- 
ing, and the discoverers say that in numerous trials they have been 
able to produce " almost instantly the middle tints of any surfluie and 
whkh do priTtl," — a result which in every other mode of printing r»- 
quires much time. The cause of the reproach often made against 
lithography, of its gray tone and want of color, is thus removed, and it 
may now safely be averred that great power, depth, and brilliancy of 
tone, together with a variety of texture, can be attainedwith great 
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eue, and in from one tenth tA one twentieth of the time required to do 
finished lithograpba in the ordinary chalk method. The editor of the 
joomal vouches for the value of this discorer;, which has been already 
applied qvle eztensiTel j. 

HEW UODE OF STEREOTYTING. 

Pnor. C. C. Jewktt, in developing his plan for BtereotTpiog the 
c&talopiea of libraries, referred to elsewhere, described to the Ameri- 
can Associatioa a new mode of stereotypioK, which seems to possess 
many advantages. It is the invention of Mt. Josiah Wanren, of In- 
diana. The material which be ases for Btereatyping coats not more 
than three cents an octavo page. The process is so simple, that any 
man of average ingenuity could leam to practise it auocessfiiliy by 
two or three days' instruction. The cost of apparatus for carrying 
OD the work on a small scale, but in a workmanliliB style, need not 
exceed $10. The rapidity of execution is snch, that one man could 
prodnoe at least 35 octavo pages a day, all finished and ready for use. 
The plates will give a beautiful impression. They seem more durable 
than common stereotype plates ; and, so far as now linown or feared, 
they are not in any greater degree liable to injury. A company of 
practical printers liave purchased the right to use this process in the 
District of Columbia, alter having entirely satisGed themselves of its 
value ; and they are now stereotyping by it a part of the Patent Office 
Report. This invention was patented several years ago. But very 
important improvements have lately l>e«n made by the patentee, which 
■■--B brought it to a higb degree of perfection. We understand that 



the material used is a kind of clay, very aiimidant in the Western 

States, which is miied with ail. We have seen a plate made by this 

fiom which 40,000 impressions had been taken, and yet prac- 



tical printers declared themselves unable to detect any wear or depre- 
ciation. — Editort. 

BANZ OF ENGLAND KOTE. 

At the meeting id' the Royal Institution on Feb. 15, Rev. J. Bailow 
read an interesting paper on the " Characteristics of a Bank of Eng- 
luid Note," from which we abridge the following. The paper is dis- 
tingnisbed, — 1. By its color, a peculiar white, such as is neither 
sold in the shops nor used for any other purpose. 3. By its thinness 
and transparency, qualities which prevent any of the printed part of 
ihe note being wastied out by turpentine or removed by the knife, un- 
less a. hole is made in the place thus practised on. 3. By its charac- 
teristic feel, a peculiar crispness and toughness, by which those ao- 
cuslomed to handle it distinguish the true notes instantly. 4. The 
wire or water mark, which is produced on the paper when in the state 
of pulp, and which is easily distinguished from a mark stamped on 
after the paper is completed. 5. The three decile edges. The mould 
contains two notes placed lengthways, which are separated by a knife 
at a future stage of the process. The deckle (or wooden frame of ihs 
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paper mould) pTodoees the peculiai efiect seen on the edges of uncut 
paper. Being ctused when the paper is in ihe state of ^pulp, it c«ii- 
DOt be BQCceaafull; imiuied after the paper ia made. 6. The Btiength 
of the paper, wtiich is made, not from the worn Bbre of oM gannenta, 
but from new linen and colWn, In its " water-leaf" or unsized con- 
dition a bank-note will support thii1j[-Bix pounds, and when one grain 
of size has been diOiised through It, it will lilt half a hundred-weight. 
The printing proccBsea are briefly as follows. The bulk of the 
note is printed from a steel plate, the identity of which ia eecnred by 
the process of transferring. The paper is moistened for printing, 1^ 
water driven through its pores, under the pressure of the atmosphere 
admitted into the exhausted receiver of an air-pump, and 30,000 double 
notes are thus moistened at the bank in an hour. The inb used in piste- 
printing is made at the bank, from linseed oil and the charred husks 
and vines of Rhenish grapes. This so-called Frankfort black affiirda 
a characieriatic velvety black, very distinguishable in the left-hand 
comer of the note. The D cam perfects every impression when once 
drawn ihroueh the press. The numbering and cipher printing are 
also executed in one of the presses in the use of the bank. Several 
of the pioeeases have been omitted, as not intelligible without draw- 

PEINTEBS' IKK. 

Ah application for the composition of a printing ink has been ad- 
mitted to be the proper sabject of letters patent, but they could not be 
issuld till after the close of the year ; still, as the invention ia regard- 
ed as an important one, some account of it is deemed proper in this 
place. Linseed oil and lampblack are the well-known ingredients of 
prmters' ink, and the preparation is necessarily attended with a tedi- 
ous, disagreeable, and dangerous process of boiling and burning, in 
order to give the ink the peculiar tenacity requir^. The invention 
here set forth consists in the introduction of a new oil, not before used 
for such purposes, and thus modifying the process, so as to obtain an 
ink of superior quality, without the dangerous process of burning. 
Considering the large amount of this material used at the present day, 
and the comparative cost of the two oils (the expense of the linseed 
being four times that of the rosin oil), this invention assumes an im- 
portance in the improvements of the day not usually met with. It is 
also stated that the introduction of this oil enables ^e printer to print 
with delicate and fancy colors, which cannot be done with ink manulao- 
tured from linseed oil. The oil here referred to, and called roan oil, 
is obuined by the destructive distillation of common rosin. — PalenI 
Office Seport, 1849. 

NEW METHOD OF GILDING POBCELAIIf. 
M. Grenon has submitted to the Society for the Encaurageinent 

of National Industry, at Paris, an improvement in gilding porcelain, 
which adds much to its durability. 1 he operation of gilding, as gen- 
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eially practised, consists in mixing with the preparatinn of gold and 
protonilnta of mercury, a certain quantilj of subnitral« of bismalh, 
which serves as a flujt, and allows the metal to be burnt into the por- 
celain. M. Grenon's process, however, consists in the BuccBssi»o 
application of two layers of gold, each having a special flui, and in 
different proportions. The first layer is burnt in at a high tem- 
perature, after which it is polished with rotten-slone, and on it is 
laid a thiD coating of mercury-gold, which is prepared and burnt ro 
the ordina^ manner. This gilding ia easilf burnished, takes a &ne 
polish, and ia not injured hy friction from hard bodies. — LandoJl 
JtfiniR^ Javmal, May 4. 

NEW PEOCESS FOE OEKAMENTING GLASS. 

A raw years since a discovery was announced by which a deposit 
of silver from its solution in nttnc acid was made, bv the action of the 
essential oils of cassia and cloves. Unfortunately, however, time has 
proved that the silver thus deposited on glass in a few months becomes 
reconverted to a salt, covermg the glass with dirty hrovm spots. 
But a new proceBS has just been introduced hy Mr. Kidd, of Poland 
Street, in which, by the application of an amalgam of mercury and 
platinum, a mechanical deposit is efiected, so that the discoverer has 
Deen able to represent every description of Iruils and flowers, hy en- 
graving them on the mider side of the glass. When silvered, they 
appear as if is relief, or raised on the outside surface. So accurate 
is the process of engraving, by a number of minute needles in the 
lathe, that any lace-pattem or embroidery may be represented with the 
utmost precision. — LoTydon f£mng Jovmtd, April 13. 

KSW HINERAL PAINT. 

WiTBiH a compaiatively recent period, Mr. John L. Skinner, of 
Springfield, Mass., has succeeded in manufacturing from a peculiar soft 
shale, belimging to the sandstone deposits of the Connecticut vall^, 
a valuable mineral paint, which is fiilly eqaal, if not superior, to the 
celebrated, mineral paint found near Akron, Ohio.* It is of different 
shades of slate, ireestone, drab, and umber, and where those shades are 
desired is particalarly valuable, as it not only has all the body and beau- 
ty of lead paint, but surpasses it in durability. Its chief excellence 
consists, however, in its power tn resist the action of fire and water. 
After bemg applied and exposed to the air, it becomes gradually indu- 
rated, BO as to present in time a perfect slate surface. The coating 
of paint when dry is susceptible of a very high polish, and has been 
used with great snccesa on carriages and like work. For dajk sur- 
faces, this paint will, we think, be superior to any other material 
now in use. The application of the material as a pigment is new, 
and in a scientific pomt of view exceedingly interesting. Specimens 
of wood painted with this minetal, of a uie polish, were exhibited at 

* Sea Annual ofSdaaiJiii DiieretTf, ISSD, p. 83. 
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the lut roeetinf of the American Anociation, and could not be di>- 
tinguiahed ham some metallic painting exhibited at the same time by 
the Zinc White Company of New Jeney. The following is an ao- 
aljns of this diale, made by Dr. C. T. Jidtaon : — 

Water, 8.5; mlica, SI. 3; alimuDa, 16.0; peroxide of iron, 30.0; 
ewbonate of lime, S.8; mBgnesia with tiacea of manganese, 1.0.— 
Ediltin. 

TEANSPAKEMT CBMEHT. 

At the nweting of the Fnnklin Institate, on Sept- 19, an excellent 
truiaparent anbatiuKe, well adapted to replace Jeflries's marine glue, 
tot many pniposes, particularly where a transparent joint is required, 
ai in the union of pieces of glass, invented by Mr. S. Lenher, was 
exhibited, and its pioperties explained. Small glass boxes, for con- 
taining microscopic objects, united by it, were (mown. The compo- 
sition of the cement is, caontchooe fifteen grains, chloroform two 
ounces, mastic half an onnce. The two firat-named ingredients are 
to be flnt mixed ; after the gum is dinoWed, the mastic la added, and 
the whole allowed to macerate for a week, iriiich is about the time 
leqaired for the aolntionof the mastic in the cold. Moreof thecaont- 
choncmaybeapphedwhere great elasticity is desirable. The conren- 
ieneeof its application with a brash, cold, recommends it for approrsl. 



USTHOS OF BABDENinS OBJECTS IN PUSTER OF PABIS. 

Taze two parts of stearine, two parts of Venetian so^i, onepMt of 

Clash, and twenty-fbnr to thirtypattsof asoIuIioDofcanatic potash, 
■tearine and the soap are cut into slices, mixed with the cold lye 
and boiled for about half an hour, being constantly stirred. Whenever 
the mass rises, a little cold lye is added. The pearlash, previoosly 
moistened with a little rain-water, is then added, and the whole boiled 
hi a few minutes. The mass is then stirred until cold, when it is 
mixed with so much cold lye that it becomes perfectly liquid, and 
runs off the spoon without coaaulating and contracting. Before using 
this composition, it should be Kept fbi several days well coveied. It 
may be preserved for years. Before applying it to the objects, they 
shonld be well dusted, the stains scraped away, and then coated In 
means of a thick brush with the wash, as long as the plaster of Pans 
absorbs it, and left to dry. The coating is then dosted with leather 
or a Btrft bmsh. If the sur&ce has not become shiniDg, the c^ieration 
mnst be repeated. — Chemical OauOe. 

BBOHZING PLASTER-CASTS. 
M. ELaxiR states in the CompUs Betidiu that a brownish-grec- 
btonze for plaster figures may be very easily obtained by adding to a 
solution in water of palm-oil soap, a mixture of sulphate of iron and 
sulphate of copper in solution ; this furnishes a brownisli-green pre- 
eipitute, the color of which m^"' !■■• modified at pleasure by the addi- 
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tion of a greater oi less qnanUty of one or the other of these salts. 

The precipitate, after being washed and dried, is redissolved in a, sic- 
cative esaence, or a mixture of good varnish of linseed oil and wax ; 
and with this solution the figures (having been previously healed) are 
coated ; on drying, they will be found to possess the color mentioned 
above. Perhaps a better lesult is obtained by employing a solution 
of the salt of iron only, instead of the mixed eolation of the sulphates. 

PATENT FOR A DASUEBBEOTTFE CASE. 

An invention of a lady, consisting of a conical glass case, black- 
ened on the upper half of its inner eurface, and ^und on its lower 
half to admit the light necessary for viewing Ehe picture, which is se- 
emed in the larger end of the case, the smaller end being provided 
with a magnifying lens, through which the picture is to be examined. 
In the ordinary examination of these pictures, every one muet have 
observed the difficulty of getting a proper light. The specular reflec- 
tion of the plate interferes with the view, and it is necessary to admit 
the light to the plate laterally, and hold over it same dark or absorb- 
ing sut&ces. FeiBOns wearing dark dresses can generally obtain a 
good position, without much trouble. This inconvenience is obviated 
by the invention, and as the picture will bear magnifying with advan- 
tage, the lens comes in opportunely for this purpose, as well as that of 
closing entirely the glass case, and preserving the picture from dust 
and exposure to the ait, — Patent Office Report, 184S. 

IHPBOVBMENTS IH THE MANUFACTURE OF STABCH. 
A PiTBHT has been granted during the year, in England, for im- 
provements in effecting the separation of starai from other substances 
with which it ia combmed in fiirinaceons and leguminous materials, by 
a more expeditious process, and by the use of cheaper agents, than are 
commonly employed. "The subsMnce of the specification is as fol- 
lows : — We take whole or broken grains of rice, with or without the 
husk, or rice flour, and place in a ehallow, or other convenient vessel. 
We then pour in a solution of lime and common salt, sufficient to 
cover the whole of the rice, about S6 gallons of the solution to about 
113 pounds of rice. The solution is made by mixing stacked lime, 
■alt, and water, in the proportion of about 100 pounds of lime and 30 
of salt to 500 gallons of water. The solution is allowed to settle, and 
the clear liquor only made use of. We let the rice remain thus sub- 
merged for six honrs, stirring it well every half-hour. The liquor is 
thendrawnoffbysuitable taps, and afresh solution added, which, after 
standing NX hours, is also drawn off. The rice is then ready to be 
ground, which is effected in the ordinary way. The ground rice is 
then transferred to a suitable vessel, covered with a similar soluti(»i, 
and well stirred for two or three hours. From this vessel the rice is 
removed lo a separating vessel, where it is left to stand for six hours. 
In this time the starch separates from the gluten and falls to the bot- 
tom of the vessel, while the gluten floats upon the top liquor. The 
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liquor and the glaten being drawn off, and tbe rMidue washed wiUi 
water, we hsTe a pure starch mixed with fibrine ; this litter is sep- 
arated {torn the Btaroh in the usual ws^ adopted by the lice-staich 
maken. The gain by tbe use of the lime and rait eolntian is each, 
that we can advance the manufaotnre of starch in about 4S hours to 
the same stage which it now requires 133 hours and upwards to arrive 
at, and obtain besides an increase of from six to Beren per cent, in the 
qaaotit; prodnued. The starch is eJso purer than any obtained by 
means of a caustic alkaline or acid solution, and is fitted for all put>- 
poses t« which wheat-starch, produced by fermeutatlon, is usually ap- 
pUed. Starch of a good quality for some purposes, though not for all, 
may also be made by using solutions of lime alone, in the manner be- 
fore specified. The solution of lime and salt may be employed with 
lihe good eSect in manufecturing starch Irom rye, peas, bMns, and 
other legumioouB substanbes, and in the preparatory steps also of the 
maoniactaro of other like articles of commerce, such aa dextrine ot 
BiiiMt gam. ^ For denoted acamMtte CAanMf, May, 1650. 

IBIPBOVEKENT IN THE PEEPABiTION Ot FLAX. 
Tbe London Momiag ChroTticle, for Nor. 15, notices an improve- 
ment in the manufacture of flax, recently patented by M. Claussen. 
Hitherto a great obatacTe in the way of the BucccBsful cultivation of 
flax has been the trouble, delay, and expense attendant npon its steep- 
ing, in order to prepare il for the market; but the new invention en- 
tirely supersedes the process of steeping, and the fibre is handed over 
to the spianer in a perfectly natural and unimpaired condition, frea 
from diit and discoloration, aiid retaining all those oleaginous proper- 
ties on which its strength so much depends. The inveutor has also 
discovered a means of obviating the cold fed which has always been 
deemed an inherent characteristic of linen &brics. He baa succeeded 
in manufacturing tbe unsteeped flax into various deacriptions of mate- 
rial, possessing respectively all the warmth of wool, the Boftneaa of 
cotton, and the glossiness of silk, and closely resembling these fabrics 
both to the eye and the touch. The cost of converting the unsteeped 
flax into " cotton " amounts to no more than seven sixteenths of a 
penny per pound, and the difierenee between the price of flax thus 

Erepaied and that of raw cotton is estimated at from one third to one 
alf in favor of the former. 

The Chnmicle tUrther eays : — " We stated on Monday that there 
had been placed in our hands a quantity of flax rovings and yarns spun 
upon cotton machinery by the inventor. Since that period we have 
Imd an opportunity of personally inspecting at Manchester the whole 
process connected with the invention, and the result has fully con- 
Tiifced us of its practicability. The finest portion of thQ yam spun 
was equal in ftneneas to ISO's cotton, the coarsest being equal to -W's. 
The application of such a test aa that of 130'b for the first time was 
certvnly a most severe one ; the result, however, was perfectly suc- 
cessful. A slight difficulty arose at firat with the machinery, in con- 
sequence of the length of the fibre ; this, however, was easily obvir 
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Bted b; a slight •Iteration in the position of one of the lolkrs. Aa 
the fibre may be prepared to any length, there niil be no necessity in 
future for even Uils alieraiion, the existing cotton roachinery being 
perfectly adapted for the purpose of spinning flax prepared aoconling 
to the prooeas patented bj M. Ciauasen. The patent granted is for the 
preparation of flax in a ehort staple, so as to produce a eubatitute for 
wool and cotton capable of being spun upon cotton machinery, and 
also for the mixture of the materi^ thus obtained, which caa be 
carded together with silk, cotton, or wool, or separately. The right is 
also secnred for preparing long fibre as a substitute for silk, for 
bleadiing, in the preparation of materials for spinning and felting, and 
also in yams and felts. The inventor does not, however, confine him- 
self to fiax for the piupose of ^ joduciog a fibre adapted to his purpose, 
but states that he can obtain similar r^ults from hemp, jute, Chmese 
grass, and, to use his own expression, ' from an old tar rope, or a 
bamboo cane.' " In consideration of the importance attached to this 
subject, the Board of Trade have consented to relax a general princi- 
ple, and to grant a charter to a company who propose U> bring into 
flax cultivation no less than 100,000 acres, and to purchase the prod- 
uce at the rate of £12 per acre. The whole of the new process, 
&om the first preparation of the raw material to the final manuftoture 
of the " cotton," " silk," and " wool " into textile febrica, will he 
shown at the Exhibition of I8SI. 

IMPROVE HE NT IN DISTILLING MERCUET. 
H. VioLETTB has described to the French Academy an improved 
mode of distilling mercury, by means of the vapor of water brought 
to an intense heat- The process consists in plunging the amalgam 
into a current of vapor of water heated to 350 or 400 degrees Craiti- 
grade. The aqneous vapor acts at the same time as a calorific agent 
and as a mechanical agent. It heals the metal to the temperature re- 
quired for its vaporization, and then bears otf with it the metallic va- 
pors, leaving tree space for continued distillation. The mingled 
vapors of water and mercury are condensed in an ordinary refrigera- 
tor. The water and metal are precipitated separately to the botum : 
and two small distinct streams are observed issuing from the refriger- 
ator, one of mercury below, that of water flowing on the top. The 
loss and waste by this method are represented to be absolutely noth- 
ing, or so small as t« be unworthy of notice. Such, at least, has 
been the result of numerous experiments, made with the pure mercu- 



obtained from the mines of Brittany, it was remarked with special 
satisfaction that the mercury did not bear along with it to the refrig- 
erator an atom of the metals dissolved by it, This-total exemption is 
never observed in the distillation of mercury by the ordinary process. 
It is averred that the cost of distillation by i^e method of M. Violette 
will be actually less, apart from the economy efl[ected by avoiding 
waste, than that of dislitlation by the ordinary process, fhe grand 
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ramlts stid to be secured »xe cbeapneM of dirtillation, perfeotion in 
(he operation, saving annually for Fnoce alone an amoDnt of the 
metal estimated at two hundred and fony thousand pounds ; and, last- 
ly, — and this IB the most important consideration, — the rendering 
iJaohUdy mTioeuoia an occupation which prores ineTitabl; and epeedil; 
&ial to all who contbue steadily employed in it. The distillatioa of 
mercury is henceforth as harmleae as the distillation of water. — Pari* 
CorrespoTidetU o^ Nationi^ Intelligencer. 

UCFBOTEHENT IN THE KANDFACTDR^ OF WHITB-tEAD. 
Thi Lotuion Mtduaka' MagaiaiK taje, that Mr. J. E. D. Rogeia 
has recently taken out a patent for an uiprored method of manu&c- 
taring white-lead. He proposes to mann&ctiire it by suapending 
pieces of sheet or cast lead, bent in the form of two sides of a triangle, 
vpoQ framee erected in a room or chamber which is capable of being 
darkened and rendered air-tight, or nearly so, when requiied. Under- 
neath the frames are troughs, some of which are filled with a fluid 
capable of passing into the state of vinous fermenlation spontaneously, 
or of doing so on the addition of yeast, and thereby evolving carbonic 
acid gas. The other troughs contain sour beer, vinegar, or other 
nmilar fluids, into which steam-pipes from a boiler are caused to 
open, BO as to produce acetic acid, or pyroligneons acid and aqueous 
vapors. The moAu operandi is as follows ; — The piece* of lead are 
snspeikded in the frames, as close together as pomible, without actual 
contact, and the chambers made air-tight, and maintained at a temper- 
ature of ftom 70° to Sff" F. As soon as the carbonic acid gas is 
evolved, the chamber is darkened, and steam admitted about three 
times in every Iweoiy-four hours. The chamber is provided with a 
man-hole, to allow of the troughs being replenished when the fluid 
eontanta have been exhausted, which will occur at the expiration of 
forty-eight hours. This operation for converting metallic lead into 
earfaonale of lead generally takes twelve days. 



- Froh the report of a committee to the New York Legidatura, 
April, 1860, we derive the following facts. 

About one third part of all the salt manufactured in the United 
Slates is made at the Onondaga salt springs, and nearly one fourth of 
what is consumed in the Union comes from the same source. Under 
the fostering care of the State, the quantity manufactured has oon- 
stantlv increased from year to year, until, as stated by; the superintend- 
ent, the number of hnshels in IB4S exceeded Ave millions, requiring 
~ 'tite daily consumption of one thousand cords of wood, and the daily 
use of eight thousand barrels during the manufacturing season, and 
furnishing employment in the various departments connected with the 
interest of more than five thous^d men. For a series of years the 
State derived considerable revenue by lax upon the whole amount of 
salt manufactured ; but of late this policy has been to a great extent 
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■bacdoned, itnd the revenne deriTed ftora that source now amoonn to 
oomparatiTely a small sura. By the lemoval of the tax, the domestio 
nit became just to much cheapened to the consuioei, and bj a refer- 
ence to the statistics of the prices cmrent of salt in the city of New 
York for the last few years, it will be seen that the domestic article 
has had its iafluence in redncinK the price of the foreign from 60 cents, 
in 1833, to 2i cents per bushd in 1B4S. To evaporate the brine of 
five million bushels of salt, the quaatity made in 1849-50, would re- 

* I 19S,000 cords of wood, which at $3.50 would coat $313,500 
million of barrels are required for packing, which, at 

35 cents each, is 360,000 

The laborers' wages for boiling 5,000,000 bushels, It $ 1.76 

per hundred, are ' , 87,500 

The Stale du^ of one cent per bnshel is . . . 60,000 

Packing, half a cent per bushel, 35,000 

$739,000 
One million barrels of salt at 75 cents per barrel, thi being 

the average price of Ihs season, is . . . .$760,000 

Thus it appears from a receipt of three fourths of a million of dol- 
lars' sales for the year, that the l&imers for the wood, the coopers for 
the barrels, the laliorets for boiling and packing, and the St&te for the 
duty, are paid $ 736,000, leaving but $ 35,000 per anonm as the prod- 
uct of the salines, out of which ia to be paid ^e expense of kettles, 
buildings, &c. The profit on solar evaporated salt the committee 
state to be somewhat greater than the above calculations show to be 
derived from boiled salt. 

If, in addition to the miantirji of salt manufactured at the salines and 
on the sea-shaie of the United States, we add the quantity of salt im- 
ported, the aggregate will nearly equal twenty>two million bushels, 
which is equal to an apportionment of one bushel to every man, wom- 
an, and child in the country. The committee also recommend that 
in the curing of butler none but solar evaporated salt be used, butter 
dealers making a difference of from one to two cents per pound in the 
price of butler salted with the two kin^ of salt. 

Solar salt is also considered preferable for curing meats for lone 
sea voyages, and for exportation to tropical climes. Provisions cured 
with boiled salt are not accepted W the government for the use of either 
the army or navy. The reason for this preference of solai evaporated 
salt over boiled salt arises from the fact that the latter, from the pro- 
cess of manu&cture, cannot be so pure as the former ; and besides, it 
would not be preferred by packers, for the reason that coarse salt 
keeps the meat from settling close together in the barrel, and the salt 
remaining undissolved between the pieces or layers of meat thus fur- 
nishes continually a supply of its preservative qualities to the pickle. 

MAMUFACTUKE OF BEET-EOOT SIJGAH IN ETTROFB. 

Dn. Stolle, of Berlin, has published a beet-sugar map of Europe, 
in which nothing is marked down except the boundaries and names 
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of Mates, the eonraee of nran, and the aitw of the noiiDftetoriefl of 
beet mgar. It appesTB that thete are in Rtuaia, 430 fketatita ; in 
France, 388 ; in Pruseia, 114 ; in Auitria, 114 ; in the rest of Get- 
many, SO; in Belgiam, 97; in PoIuhI, SI ; making in all 1,094 foo- 
toriea. These facB ma; give an idea of fbe Tast extent of the engar 
tttdtutrj in Europe. Since tiw diacorery by the Prnaaian naturalist, 
Maikgraf, of the mode of extracting sugar froro beeta and potatoes, it 
haa been an object of the policy of the diferent European eiatea to 
protect this indnatiy by high duties. Thou^ the arlicle produced is 
maipid in coropariaon with the cane-sugar, the price is exorbitant. 
Li France, for instance, the price of coromon sugar, anch ib that 
lued by lailiea for preserving trnils, ia aixleen sous a poand, that of 
table angar twenty, and that of the better sorts between twenty-five 
and thirty. In Prussia the prices are lower, but the sugar is not so 
good, being in great part maooltwtared from potatoes. It coots from 
tan to Afteen oenls a poood, bat, as a sweetener, is equivalent to only 
half the quantity of csne-sngtt. Several attempts have been made to 
mann&etiite beet-sogar in the United States ; they have all proved 
failures. Future attempla of a similar kind most also foil ; fin the 
beet-oigar is nowhere made for leas than eight or ten cents, even in 
Europe where labor is so che^, and cannot compete with the product 
from the cane. 

Bea-Sagar in JFVance. — The following statistiDS exhibit the prod- 
uce and consumption of beet-root sugar in Fiance, fnun Jan. 1 to 
Sept, 1, 1850: — Number of manufactoriea in fall operation, 388; 
L.i._ , ..... 1,000 more than 

4,644,694 kilo- 



kilogrammea of su^ prodoMd, 02,175,313, or 33,000,000 in 
last year. Sugar m bond and sold for consumption, 64,644,1 



HEAT-BISCiriT. 

A LiTTiR from Dr. Ashbel Smith was read to the American Asso- 
ciation, at Charleston, giving an account of a newly invented prefiara- 
tion, cidled "meat-biscuit. The inventor, Mr. Borden, "claims, 
as you will see, to have discovered a proceas for combining, in a cheap, 
convenient, and portable fonn, all the nutritive portions of animal and 
farinaceous food. Hia invention has the further advantages, that all 
refiise, eicrementitioua, and superfluous matters are rejected ; and it 
can be preserved /naA, without condiments or preseryativea of any 
kind, for years, and in all climate, — care on! j being taken that it be 
kept dry. From several aalisfoctory trials, it is proved that Mr. Bor- 
den's process is equally adapted for combining any tarioa, any flour or 
meal, with any of the meats of the animal kingdom used by man fi>r 
(bod ; but he has hitherto confined himself to combining wheat-flonr 
with the flesh of neat cattle, I wiU briefly allude to the manner of 
preparing the biscuit. The nutritive porUons of the beef, or other 
meat, immediately on its being slaughtered, are, by long boiling, separ- 
ated from the bones and fibrous antfcartilaginous matters, "^e water 
holding the nutritions matters in solution is evaporated to a consider- 
able degree of spicitude ; this ia then made into a dough with firm 
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vheat-lkiiir, the dough rolled and cat into the form of bitcuita, snd 
then desiccated, or baked, in an oven at a moderate heat. The cook- 
ing, both of lite flouT and the animal food, ia thus complete. The 
ntealrbiscuita Ibua prepared have the appearance and £nnne«a of the 
nicest crackers or navy-bread, being as dry, and breaking or pulTcri*' 
ing aa readity as the most caTefutly made table-craoken. It ia pie- 
served in the foim of biscuit, oi rediiced to a coarse flour or meal. It 
is best kept id Ud cases hennetically soldered up ; the exclusion of air 
is not important, as humidity alone is to be guarded asainst. I have 
seen some of the biscuit perfectly ftesh and sound irnt have been 
hanging in sacks since last July in Hr. Borden's kitchen ; and it is to 
be borne in mind, that in this climate articles contract moisture and 
monlder promptly, unless kept dry by artificial heat. 

" For making soup of the meat-biscuit, a batter is first made of the 
pnlverized biscuit and cold water ; this is stirred into boiling water ; 
the boiling ia continued some ten or twenty minutes ; salt, pepper, and 
other condiments are added to suit the taste, and the soap is ready fbr 
the table. I have eaten the soup several times ; it has the- liesh, 
htiely, dean, and thoroughly-done or cooked flavor that used to form 
the charm of the soups of the RocAer de Cancale. It is perfectly free 
from that vapid, unctuous, stale taste which characterizes all prepared 
soaps 1 have hitherto tried at sea and elsewhere. Those chemical 
changes in food which, in conmuni language, we denominate cooking, 
have been perfectly efiected in Mr. Borden's biscuit by the long'^MD- 
linued boiling at first, and the subseqaent baking or roBsIiDg. The 
soup prepared of it is thus ready to be absorbed into the system with- 
out loss, aod without tedious digesUon in the alimentary canal, and ia 
in the highest degree nutritious and invigorating. It is to be noted, 
moreover, that the meat-'biscuit is manub^ured without salt, pepper, 
or any condiment or chemical antiseptic whatever. We have thus an 
article of ibod, partly farinaceous and partly animal, such as the system 
requires for long-continued use ; it is easily preserved, in oil climates, 
seasons, and circumstances, is in a fonn the ntost cancentraled and 
convenient, is prepared easily and quickly, and is, moreover, cheap." 

IMPBOTEKEMS IH THE PKODUCTIOM OF LIGHT AND HEAT. 

An English patent was granted. May 33, to H. Giltard, of Paris, 
for certain improvements in the production of beat and light. The 
invention, according to ihe specification, consists in certain apparatne 
and processes for producing hydrosen gas, W the decomposition of 
water, and its application to heat and light. Ttie means by which the 
gas is obtained are : — 1. by the incandescence of iron ; 9. bycarbon; 
3, by magnets. I^il, Ike means of obtmmng hydrogen by decompos- 
ing water by healed iron. Into retorts fitted for the purpose with iron 
tubes, chains, wire, or spirals of the same metal rendered incandescent, 
Ibe patentee introduces steam supplied irom any source, or even pro- 
duced by means of water injected into the retorts. The oxygen of 
the water combines with the iron, and the hydrogen is conducted into 
a refrigerant, and then into a gasometer for use. When the iron is 
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ntdued, As pueatM daosidiw* it, fint by nMu of the 
finuoea ; the oubraiia acid of ttte fornaoea u U fiiM < 
«zide of euboQ, within ilie fiunHe in wbiob the hydiogen u 
theozideofouboniBproduoed; the batgu is oMuned by the pw- 
nge of ilewD into tiw oxide fanMoe(» kind of kihi); the oude of car- 
bon uid hydrogen are afterwaida injected into the TetailB coataiaing- 
the oxidised iron ; this Isltei tiaiwmits the oxygen to the oxide of cai> 
bon, and to the hydrogeo, which has been generated in the funiBce tor 
oxide of oarboQ. Seoondly, the iioa may be deoxidized bj canain^ 
palferiied ooal to &I1 on hot inm ; also by igniting with oxide of iron 
aome hvdiogen, or oxide of oarbou, or b; throwing apoa the hot iron 
aome ou, or any oTthe hydio-carbonB. 
Scamdly, the froctu fir aUaaiing hydr«gtn by the deeori^ioiiticn of 
' ' ' irbj/meania/oxiJeofcarion. The pat- 

Daoa into w>riion'~' — -^- --— -' •'- 

pkiyed in yaa-worka, f 



o the whole «f the retorta and o 
» of one or more pipea io connection with a 
boiler, pieroed witb holea of a mall diameter, like the apoot of a 
water'pot; the contact of the ■(eaiaiMn>diioea hydiogea, carbonic acid, 
and a small quantity of oxide of csibon and other gaaes ; theM mixed 
gases pass i^ through the eduot pipe into an epuraloi, when the car- 
bmiic acid is taken up, and the hydrogen paaaea off into the gasometer. 
The patentee obaerves that this apparatna for decomposing water ia 
aimilar to that in whioh ooal ia distilled, di%riog, however, from it 
as regards the steam-tabee, the boiler, and the system of depoeiting 
the Bleam on the sur&ce (rf the ooals, invtead of Posing it thiongn 
them ; these points the patentee states to be new. The patentee aba 
decompoeea water by means of magnets, working with induct bob- 
bins i the mov^nent of each magtket on an axis sets inmotiwi all the 
bobbins, and as there is only one reaislanoe of attractive action whioh 
ia resisted by thatof theoppoeiie pole, it follows (states the patentee) 
that in commnnicatiiig aucb force I pot in action a cousideralile num- 
ber of magneta, by means of eoga, and transmission of mechanical 
moTements, and the magnets decMmpose the water ; pore hydrogen 
may be collected at one pole, and pnre oxygen at the other, and stored 



The j^atentee'a improred procem for rendering hydrogen gas illnnii- 
nadng, la tqr causing a small jet of lighted hydrogen to pass tbroogh 
a bnmer (the holea very small) on a thin atrip of platinum, or a wick 
of platinum wiie, the threads being excessively fine, and of a gradu- 
ated action, proportioned to the intensity of the piessore of the flame 
and the burning hydrogen ; a very powerAiI light is thus produced. 
The platinum breads are immediately heated to snch b whiteneaa that 
the lumiooos refulgence is extraordinarily brilliant. Besides plati- 
num, other noalterable and unoxidizable met^ may be employed. 
The wick most be of the shape necessary to agree wiin that of the jet 
of hydrogen. It may be that of a cone or an; other figure, according 
to the size which the gas takes when it ia allowed egiees from the 
hannt ; the wick must be made more or less strong, according to the 



iL.,Goog[c 



MECHANICS ANO OSEPDL ARTB. 83 

exposed. — London 

The London limes describes ai 
dens, with a view of testing the di , , 

' ' The process for the manufiicture of the gas cooBists in the decompo- 
eition of water by passing- a jet of steam over a bed of incandescent 
charcoal in a retort, the gaseous products of which ue h^dnogen and 
carbonic acid gas. The latlei being separated by the ti^MO at quick- 
lime in a pnriSer, the hydrogen in a state of eompamtive ptiritf is in- 
ducted to a gas-holder for nse. Pure hydrogen, howeter, pooBeeae* 
hat little illiuninating power, baming with an unsteady flame, and 
etnitting great heat. To remedy this, M. Gillaid has invented an ap- 
psratos M platinum wire, which is fitted by a brass frame to the burner, 
by which the flame is converted into a column of intensely white light, 
and, by the application of a brass chimney, a staadp light is prodticed 
without the emission of a particular smell or smoke. The experi- 
ments were made at Vauxhall under disadvantageous ciicamMatKes, 
but they were completely successful. The works, which had not 
been osed for years, were out of order, but after a time they ware 
brouabl into action, and a clear, powerful, and pure light was pro- 
doced. It was stated that the hyilrogen could be manu&ctnred for 4d. 
the thousand feet, and that (he cost of the platinnni w(nild make but m 
Tery inconsiderable addition to the charge. 

SAS 7B0K WATEK. 
The New York Poll saya that a means of proCDring gas tor illumi- 
naUon &om water baa been reeeatty applied m that city. The propri' 
eiors of the Astor House have been UMng this gas for the last four 
months. The light, they inform as, is much superior to that obtained 
Ikim the comoMHi gas, with which the whole city is supplied, while 
the entense is lees than one half. Hie apparatns, which is set up in a 
small building at the rear of the hotel, is very simple in its construc- 
tion, requiring only the attendance of two men, who, in seven honn, 
can turn off sufficient gas for twenty-four hours' oonsumplion. The 
following is, as near as we could ascertain, the process aj which the 



gas is produced. The water used in its manufacture is discharged 
from a can, in limited quantities, into a pipe passing through the re- 
tort, "niis retort is kept constantly supplied with iron and charcoal, 
the intense heat from which converts the water, in its passage through 
the pipe, into steam. The steam thus formed is aomlgamalad with 
liquid rosin, of which there is always a large supply kept in a boiler 

C' id immediately over the retort, so that Uie gu is obtained simply 
the combination of steam generated in the manner described, and 
the liquid rosin. The volatile oil produced during the manufacturing 
nooess is discharged through a separate pipe into receiving vessels. 
Ttiis oil is disposed of at half a dollar per barrel. 

A company for the mann&cture of this gas (iriiich, we believe, is 
that used in the Clipper office in Baltimore, and known as Brown's), 
has been formed in Jersey City, with a capital of SSOO,000. They 
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eonoluuTelj Ihsl confideaoe is fell in the Tftloe of this diacoreTy. 

MEW MATEBIAL FOB THE HANUFACTFBE OF OAS. 

ExrniMntTa h»Te been reoeoUf made bj Dr. Geoier, of Non 
Scotia, under the ancpice* of the Eail of Dondonald, witli a view of 
UMing the tfiplicability of the aapbaltuin funuBbed by the great pitch 
lake of Tiioidad, u a material lor the laHnafaetnre of gaa. In the 



produced from this » , , , 

difficulties Dr. Geener pm fca a ea to hare eo hz oTercome as to be able 
to manu&cture a ga* Irom asphaltum, much cbeapei than from coal, 
roain, or any other hydto^aiboD. In a communication to the Acade- 
my of Natural Science he says: — "It is renarlcable that bo rich a 
hydro-carboD as asphaltum ahoald have be«i so long overlooked, in 
reference to its capabilities for affording light. It hu been tried for 
fuel, pavements, and for other purposes, both in Earope and the United 
Slates, but vci^out success. For what purpose nature had formed 
such vast qnantilies of bituminous matter, which still continue to Bow 
from the earth, was a problem not readily solved, imtil this discovery, 
which brings it into operation for illuminating purposea, to which it 
is admirably adapted. In the analysis given by the chemistB of Eu- 
rope of the bitumen of Trinidad, there is a great diveieity. Some 
have BtAted that it contains twenty and even thirty per cent, of silex, 
when in fact it seldom contains ten per cent. The specimena submit- 
ted to their investigations must have been taken from the beach form- 
ing the great pitch la^^n of the island, where the sand of the shore 
is frequently mixed- with the bitumen. The following table gives the 
comparative quantities of volatile matter and carbon existing in coal 
and bitumen : — 

VolMUa Mum. Coke, er Cuboo. 

Bitumen of Trinidad, . . 65.60 36.57 

" Baibadoes, . 61.60 36.90 

'■ Cuba, . . . 63.00 34.97 

" Yucatan, . , . 63.60 35.S0 

Coal, best Cannel, . 44.00 53.60 

" Liverpool, . . 40.48 54.90 

For the production of gas, the advantages which bitumen possemes 
over coal are numerous. Sulphur not being one of its constituents, 
injurious and noxious gases are not produced in its decomposition, 
and the absence of nitrogen prevents the formation of ammonia. The 
•^^ ordinary tliiie for the escape of (be gas from a retort filled with coal is 
of hviS''' hours. During that period the retort must be kept at a bright 
tothesi^'' ^^ labor and fuel are in constant requisition. The gas 
L^*~|he same quantity of bitumen would be fully discharged In tvro 
^^^' whereby a saving of three quarters would be e%^d in fuel 
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and Isboi, bj its um instead of coal. As the bitumen also yields 
double the qaantity of gas, there is a saving of one half in the labor 
of handling tiie material. The chief part of all the gas consumed in 
Great Britain and the United States is obtained from common bitumi- 
nous coal, the average product of six varieties of which is 3.70 cubic 
feet from the pound, wiUi a specific gravity of 0.599. The illuminat- 
ing power of these gases is proportional to their specific gravity. Bi- 
tnmen of the poorest quality gives five cubic feet to the pound, with 9 
specific gravity of 0.T3D Therefore the illuminating- power of the 
gaa from a pound of bitumen is 10 that obtained from a ponnd of coal 
(Liverpool) ta 6.35 to 2.70. The cost of the material (coal) that 
now supplies gas for New York mnst he estimated at S 1 for every 
1,000 cubic feet of gas. The bitumen may be abundantly supplied for 
~5 pel ton. The cost of bitumen, therefore, to supply 1,000 cubic 



e half of its present cost, and the msnn&cturer still make 
a profit. 

The inqnin at once presents itself, what are the resonrces of bitu- 
men or asphaltmnl In reply, it maj be slated that the lake of bitu- 
men of Trinidad is altogether inexhaustible, and might fuinish sap- 
plies for the whole world. Besides the abundance of this mineral 
along the whole coast of South America, Mexico, and Texas, it 
abounds in the island of Cuba, where a single stratum, six miles from 
Havana, is no less than 114 feet in perpendicular thickness. Thus 
far the employment of this substance, so astonishingly abundant, has 
not even been engaged in or nndertaken for a practical purpose. — 
Sdenlifie American, Fri. 16. 

PUElFICATiON OF COAL-GAS, 
At the meeting of the Society of Arts, on April 34, Mr. Laming 
read a paper on the above subject. After some preliminary observo- 
tiona, Uie author described his new process, which has been success- 
fully tried at the Westminster Works with 7,000 cubic feet of gas per 
hour, and is now being used with purifiers ten feet square. The puri- 
fying material, through which the impure gas is first passed, with- 
draws from it 17 parts of ammonia, 17 sulphuretted hydrogen, and 33 
carbonic acid. It consists of a saturated solution of muriate of iron, 
decomposed by chalk or lime into muriate of lime and hydrated pro 
toiide or carbonate of iron , and then mixed with breeze or sawdust, to 
abBorb it. During the mixing the iron becomes highly peroxidized 
by the atmosphere. After a time the puri^ing niateri^ seems to be 
exhausted and ceases to act; but if we pass through it a current of at- 
mospheric air, it becomes revivified and acts as welt as before. This 
process of revivification takes but an hour or two, and it has been re- 
peated fifteen Umes ; but a period will arrive when the material must 
be well wariiod to get rid of Ihe ammoniacal salts formed, when it will 
be restored (o its pristine condition. The advantages obtained by this 
process are, that the gas is completely purified with an increase in 
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illomiiMtiiig poira of fullr eight per cent. ; iha n 
penuve, ma; be npeatedly uiwd, and cire no uapleuant odoi; tbe 
unporitiee m diMnfecled and oooTerted into iDarlKtaUe produde of 
ETMt value ; kee leaiMaDee is nppoaed to the panage of the gae tiua 
hj lime, and the aDaBtiqr of g»» from a giMD w^ht of coal is ooo- 
a>de«ably iacwaaea. — LonJea iCnmg Jotnud, AfrUSn. 

KBW FEOCSSa FOS TUtNIRG. 

A rATBHT bai been recttitly grsoied fbi aa improved proceee of 
tamiinff, of irhicli die following is a dewriptioD. The bids* or 
•Idiia during the pioceea aC tanning are sabtnitled to electric or gal- 
Tauie agency, tqr j^aeino' a piste of lead and a plate of lioc on oppo- 
aite udea of the pit, and connecting them by a metal strap above the 
level of the water. The ricina are auepended in the pit for a week, in 
water, which ie gradually converted into ooie, or tanning liquor, of 
thertreiigdi(tfl8°noiduuc»Deter,bytlie addition ofbark; ortbe water 
ie removed and ooie eubetituted for it. The atren^th of the oaie is 
MtoeeaHvely increaaed fi^ every week, untU it atiaina 4S°, when the 
tanning opetalioo ia eoo^ileled. — Londim CAemui, Anusy. 

MEW FBOCESS FOB THB FBEBBKTATION OP TIHBEB. 
MuOB Hasnkb, in hii report to the United States Ordnance Board 
of obaerratioBs made during a lecent military tonr in Europe, gives 
the fbllowJDg BceooDt of 'Dt. Boacherie'a procew of ioifiegnating 
timber with a acdatioQ of aolphate of copper. He confinea the ap- 
pUeation, generally, to sotl woods, and exhibited, onuHig other articlea, 
a work-box and aectetary made of a tree within three months after it 
waa cut, which proves the wood to be well seasoned. The color 
given by the sulphate of copper is quite pretty and peculiar, beln^ in 
reddish and brown streaks and sbades, not uulike the effect of pamt- 
ing. After varnishing, the appearance ia rich, and is said to be per- 
maneat. Dr. B. shows a piue block sawed into three eeotions, bat 
not disconnecled, whidi haa been buried in a iiinguB [at for six yeaia. 
The two side aections were impregnated by means of the natural an- 
tion of the sap veMele, the one with biebloride of mercury (eorro- 
■ive sublimate) as recommended by Kyan, 800 grammes oi 1.6 per 
cent, strength ; the other with 600 grammeH of sulphate of oeppu, 
of l.t> per cent. The centre section was left in ite natural stain. 
This last portion, and that impregnated with the bichlorido, aie 
equally and ctmpletelv rotten, the fibre destroyed, and the wood 
orurabling into dust, while the section impregnated with the copper ia 
perfectly sound and good. Sleepers on railways impiegnsted with cop- 
per hare been in use six yeais and are stilt sound. Tbeprice for sudt 
sleepers is from ten to twelve francs per metre cube. The process of 
inmregnuion is conducted in the woods ; the logs sre laid side by 
side, tbe large ends cut square by a saw, and arranged on the boundary 
lines of a »^aare, inclining from but to hranches. A trough commu- 
nicating with the reservoir is carried all round the square, above the 
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bnle, and mnall tnbei run tiom this to each tmt, and, in lon^traet, to 
holes about the centre, thus expedilins the impregnation. The juno- 
tion of the tube with the tree is carelully packed with a piece of cloth. 



The liquid adrances through the tree at about the rate ofooe metre ii 
twenty hours. The drip after pairing throug-h the wood is nearly 
colorless. A saw-cut aronnd the tree to the depth of the sap-wood, 
with a piece of cotton cord tied in it, carries off the drip from anv 
part above it. 'His ia led back to the reserroir, to be again lued with 
new material. — Pretidmt's Message, Part 1. 

At the Isle of Porthind, England, where an immense breakwater is 
at present bnilding, the QDmefoos driTing piles are impregnated with 
creosote, whii^ is injected in tiie proportion of II eallons to the oubio 
foot, by a pressure of 160 pounds to the square in<£. — Editors. 

USE OF THE QASES ESCAPING FSOM BLAST-FURNACES. 

At die recent meeting of the British Association at Edinburgh, 
Mr. Palmer Bndd detailed his mode of applying the gases eecapmg 
from blast-furnaces. He said it waa well known that there are two 
descriptions of furaaoes used for metallnrgic purposes. The one is 
the blaat-furnace, inio which ur is injected by mechanical means, at a 
great density, so as to penetrate upwards of fort; feet of dense materi- 
als; and the other is the revcrberatory furnace, where the fiie is pro- 
duced by means of the draft of a chimney-stack. What he had ac- 
complished is by combining these two, ao that the gaseous products of 
the futnaee, instead of escaping throuj^h the funnel-head, are drawn 
sideways by a high slack, and, paasing through the stoves and boilers, 
leave behind the necessary temperature of the blast and of die steam. 
Id a blast-furoace the ores are smelted before the tuveres, by the con- 
version of the solid carbon into carbonic acid, which, passing up 
Arougfa the middle region of the furnace into a bath of carbon, is re- 
converted into csrbonicoxide, capable of combining with a farther dose 
of oxygen. It would be thus seen that Che whole of the carbon of the 
fuel should be present at the top of the furnace in a gaseous form. 
Experience had proved that, by the aid of a stack, at the end of the 
chain, of sufficient dimensions, the gsseous escape from the fiimace 
may be made to travel in the most tortuous directions, descending to 
the stoves bnilt for heating by the usual fire-places, and tiaveising tho 
boilers, the only condition absolutely necessary being that there should 
be an unbroken communication with the high stack at the end, into 
which the gaseous escape may at last pass, and by which it is drawn 
forward, instead of passing offwastefnlly at the fonnel-head. When, 
however, the draft is earned downward, and to long distances, he had 
found it necessary to drop into the top of the furnace a hopper or fiiik- 
nel, made of sheet-iron, which acts as a shield at the mouths of the 
faorizoutal flues, and prevents them from either being afiected by high 
winds, or from being choked up by materials thrown into die furnace. 
The reason, no doubt, why this funnel was not applied before, was 
the great apparent temperature at the funnel-head. In practice, how- 
avcr, it is found, diat, until the gaseous escape minglea with the at- 
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mo^ben, its heating power ib not bucIi aa to injure •beet<-iND, or 
even to nuke it red-hot. In &ct, so long ts there w an escafie up- 
wanb, tbe iron fbonel ia not injurad. The damage arises diihn|[ and 
after atoppagee of the fomace, when the blast is obatriicled m its 
aptrarda by the Bettlement of the materials in the Aimace, so 
' DBphere ruaheadown to meet the aaoending gasee, and of 
oourae causes a rery high local temperature. Hia piactice is to ex- 
elude the atmospheric air as much as possible. The affinily of the 
gases tor oxygen is so great that the air-leakage laised the tempera- 
tnre quite sufficient for safety, whilst the full combustion of the gase- 
ous escape would melt down tbe bricks in the flues and destroy the 
texture of the iron tube. It was not possible for Mm to say what 
combitutions took place at high temperatures, where carbonic oxide, 
carbonic acid, hydrogen, and nitrt^en are mixed in such proportions. 
At any rate, he tbuiui a smothered combustion to be the most suitable 
and economical for the purposes in view. He was quite aware that, 
bj ^e plan be had puraued, the utmost heat is not extracted from the 
gasee ; and that, bj different means, a temperature ma; be obtained 
capable of perfonmng all the operations of the forge ; andif it be true 
that the solid carbon of tbe furnace, in its esc^te as carbonic oxide, 
will unite with another dose of oxygen for saturation, there can be 
little doabt that, with properly conetitutad gas furnaces, there ia 
enough at present jpassing off to convert the pig-iron into bar-iron. — 
Civil Engineer and Ardiitect'a Journal, 8ept. 

The London Mining Journal, for March 30, contains an account of 
tbe mode adopted by tbe Ebbw Vale Company, in South Wales, for 
collecting and naing the gases from blaet-fumoces. At these works 
there are 11 fiimaces in blast, making from 1,400 to 1,500 tons of pig- 
iron per week; the five blast-eugines have 36 boilers attached to them. 
At present, 10 of tiiese boilers, with the gases applied to them, get 
sufficient steam to work the engines to their maxmium duty, willful 
laing coal. The gases have also been applied to the pumpinK-^ogite, 
to several hot-air stoves, tuid are about to be applied to the calcination 
of iron stoves, moulders' stoves, and other purposes. The company 
thus save 1,000 tons of coal per week. The description is illustrated 
by diagrams, but can perhaps be rendered intelligible without them. 
Into the top of a blast-furnace of the usual description, a cylinder oi 
tube is fixed, by which an annular chamber is formed round the inside 
of the furnace lo receive the gases. This tube is made of common 
boiler-plate, three eigbtha or one half inch thick, with three-inch angle- 
iron nveted round tbe top, forming an outside flange, which rests 
upon the cast-iron ring usually placed on the top of the furnace imme- 
diately under the charging-plate. The diameter of this tube should 
be about twelve inches less than the inside of the furnace at the top, 
and the depth of the same six to seven feet. A little Sne dust thrown 
round the angle-iron after the tube ia lovrered to its place makes a 
perfect joint. An oriflce is niade through ^e brick-work of the fur- 
nace, in which is inserted the pipe for conveving the gas &om the 
annular chamber lo the place of combustion. This pipe leads into a. 
bos resting on the brick-work, into wiiich the gases are thus biougbt, 
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C'tOBi to entering the tube of the boiler. In this box 'u a danting 
, for the purpose of cleaning the tubes, as well as for safety in 
case of eiploeimi, when it is forced open, thereby preventing injury to 
the flues. Beneatb this flrst box is anotber box or burner, nuide of thin 
eheet-iTon, having an opening nine inches by three fourths of an iniA, 
throu^ which Btmospheric air in thin sheets is admitted to oousumo 
the gases, the top beiup placed on a level with that of the tube. The 
gaees ^us pass from die first box to the entrance of the boiler-tube, 
where the air is admitted through the burner or burners, aod the 
whole is ignited by means of a little fire placed at the mtrance, and 
inside the door, eate toing taken to prepare this fire a abort time be- 
fore bringing down the gases. Combnstion then takes plaee in and 
throngh the tube, a side floe, and back along the flue to the stack. 
Holes are tefl in the brick-work so that the oombustion of the gas can 
he seen, and the gases are easily ahnt off when it is deMiable. 

HTDHOSXATIC BLOWING-PIPE. 

Tm Sdmtiyie Amtriam, for March 2, deecribes a " hydrostatic 
blowing-pipe " for producing the blast of air requited in snwlting and 
beating- operations. It consists eenerally of a triteel or dram ^aoed 
in a cistern or flume, with air-celh, a reservoir tor ait, and valves be- 



■0 heads of the drum. The air-cells on the periphery of 
the drum are so many boxes with valves on the bottom. As the 
wheel ia turned, these boxes are auocessively plunged into the water 
while in an inverted position, and the air with which they were filled 
when entering it is forced through their valves into the drum of the 
wheel, by the pressure of the water ftom below, the strength of the 
" ■" ■ ' ■ Water ia let 



immersed. Where waler-power is abundant, paddles or buckets may 
be placed on the wheels, and a corrent of tbaat four miles an hour 
mren to the water, which will turn the wheel and prodace the blast. 
Where economy of pow^ is desired, the blowing-wheel may be sus- 
pended in a ciiStem or circular trough, and tnii^ by steam or any 
other power. The claims of this machine are founded upon itseeono- 
taj and simplicity. 

IKPHOVKMKNTS IN FORGING AND IN WELDING HON. 

Mb. Nabhttb described to the Briti^ Association, at Edinburgh, 

an improvement of his, which tends to increase the certainty of the 
production of perfectly sound and solid cylindrical forgings, especially 
those of large size, such as shajls, axles, and the like. In the com- 
mon method, by which the metal ia placed upon a flat anvil, the effect 
of the hammer is to spread the metal out io one direction, and this 
rnnet be corrected by turning it round, so that each succesaive blow 
may correct the spreading caused by the previous one. This causes a 
fretting or mincing of the centre part of the metal of the shaft or other 
forging, resulting in a separation of the metal throughout the, entire 
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CMtbte, &eqaeailj to each an extent u to permit the punge (rf aii or 
water Irom end to end. This evil Mr. N. coTrects by using a wed^e- 
■h^ied, or V anvil, between the jaws of which tiia work to be huQ^ 
mered is placed. In this case, instead of a tendency to spread, bo 
•a to render the central portion of the metal less compact and solid, we 
bsTB esactlj the opposite efect, besides which tlu article ia more 
eaailj kept under Ihe hammer, sod the scales or impurities which Ml 
from the not iron fall down into die apex oT the V out of the wsj, thus 
removing the blemish and roughnem which ia caoaed by the scales 
oaUectina: oo the ftoe of the anvil and being beaten into the surface of 
the metal. The compicMinff effect of the blows, too, is so much en~ 
haooed that la much can be Eiammered out at one " heat " by the new 
utU aa in three " heala " by die common one. The angle of 80° ia 
most generally soitable for the inclination of the aides of the V ; the 
edges should be well rounded oW and the surface of the V sides curved 
in the direetira of the axii of the work, to the extont of one eighth of 
■n inch in twelve inches, ao as to be " proud " in the centre, emd thus 
bcilitato the extenaiou (axis-ways) of the work. One anvil will ac- 
oommodate forgiogs of ^1 diameteia, which are not so tarf^e as to rest 
on the npper comers, nor so small as to touch the apei. These anvils 
have been very extensively introduced. 

Mr. Naanyth also described an improvement in welding. He com- 
menced by showing that the frequent defect in weldine ansea from the 
intorposingof scoTiKor "cinder" between the welded surlacea, which 
prevent the two surfaces from being brooghl in contact at all points. 
The " slabs " produced under the action of a forge-hammer and anvil 
usually have some portions of their surfaces slightly concave, and the 
concavity ia ordinarily such that the parts which come into contact 
first ate the eiterior edges. The blows of the hammer weld the pa.rta 
in natural contact, and in a greater or leas degree expel the scoris, 
which will eecape as long as there is a passage out, but if, as has been 
said is geueraliy the case, Ihe exterior portion of the surfaces of the 
riabe is the first welded, the scoiin must remain, and no amount of 
hammering can remove them, and thus we have an unsound welding. 
The remedy for this great evil is a verv simple one. It is only neces- 
sary so to form the surfaces to be welded that a free exit may be pre- 
served to the last for the scorite, and this is done by making one of the 
surlaces slightly convex, so that the welding begins at the centre and 
proceeda outwards, thus forcing out all the scorite, and allowing com- 
plete contact. — Gvil Engineer and Architect'! Jovrnal, Sept. 

IKPBOVEHENT IH THE HAHUFACTDBE OF tBON, 
Tbe Jerieyman describes a new process for mdiing iron, the inven- 
ti«i of Mr. A. Dickaoo, of Newark. The fire is placed at the end, 
nnder a horizontal bed of fire-brick some twelve or fiitoen feet in 
length, the fire paswng through to tbe other extremity. In the centre 
and over the bed ia erected a double cylinder, which is filled with 
crashed ore and pulverized anthracite coal. The intense flame su> 
rounds the cylinders, and also passes througb the centre by the inner 
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tne, ■wiwih Temores the oxygen gas and all other impuritiea, with Ike 

Sreaence of atmospheric air. Being' thus piepared, the ore melta and 
escende to the hearth, where it ^Bt cornea in contact with Ihe fire, 
which destroys the rest of the pulveriied coal by frequent Btirring', Bud 
the iron is thus partially formed. From this hearth it is thrown to 
Siiolher about eight inches lower down, where it is worked into baUs 
of about one huiMred pounds amid (he same sheet of fire, and in a few 
minutes the balls ate withdrawn, and placed under the hamiuer to 
shape them. — ScieiUific Arnerican, Jan. 30. 

Ma. Punt, a well-known practical miner, has invented an improve- 
ment in the manutacturc of iron, which, alUiough it lies in a small 
compass, is, neTorlheleas, to all ap[>eaiances, based on scientific prin- 
ciples, the main feature of the invention being the application of steam, 
conjointly with hot or cold blast, into the puddling and preparatory 
chambers of the puddiing-fumace, and by these means the heat in the 
puddling-chamber is regulated. — London Mimng Journal, Jan. SB. 

IMPROVED METHOD OP PRODUCING IBON AND ST8KL. 
Sib F. C. Khowles has patented a procesB for the production of 
iron and steel directly from the ore. For the first process, — that of 
making the iron directly from the ore, without any previous Broelting, 
— he selects those ores most free from earthy matter, and the nearer 
they approach to pure oiides the better. For the other process of 
preparing iron ores by cementation in retorts, to make cast-iron by 
smelting afterwards, the ores are taken iudiflbrently, excepting such 
as contain much aiUphur and arsenic. They are first broken mto pieces 
of moderate size, so as when placed logelLer in a heap there may bi 



I, rendered 

gas-tight, and brought up to a red heat, eaich of which is connected 
with gae-tubes, having stopcocks for the purpose of injecting and 
regulating a current of gaa among the ore. For this purpose two 
sorts of gases are used, common carburetted hydrogen and carbonic 
oxide prepared by slow combustion of charcoal or coke, though any 
economical hydro-caibon may be used. When the retorts are charged 
and the gas generated, the rationale of the process is as follows. The 
ore being mainly an oxide of iron, the hydrogen of the hydro-carbon 
unites with the oxygen of the ore to form water, while the carbon 
unites with another portion of oxygen, forming carbonic oxide or car- 
bonic acid, as the case mav be, leaving metallic iron as the result. 
The next process, when malleable iron is the proposed product, is to 
shut off the gas on both sides of the retorts, and transfer their contents 
to the puddlinf-'fiimaces, where the iron is treated in the common 
way. It may be cut, piled, re~heatod, and rolled as uanal. If steel be 
required, the cementation must be carried fiirther, nntil the reduced 
metal has absorbed about 1 per cent, of carbon. The reduced and 
cemented ore is then put into crucibles to be run down into ingots, in 
wind-fnrnaces, as is now done in the making of cast-steel. If the 
eaitby matter in the ore require it, some proper fius ia to be added 
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anofding to the nsoBl method. If cBst-iron be Teqnind, the v 
tiao matt be euried on until about 3 or 4 per oent. of csrbon h nb- 
Mfbad, ifter whidi it ia truuferred to the blut-funuee, widi t. proper 
tm. AnMNig the other clunu of the patentee ia one for die ate of 
■lithmri iron one moA " eoft tnine " aa a flux, to raperaade limeeume, 
the DM being fint loastad, to Ame out the caibonic acid, and then 
miied with other ores in mieti proportion that the lime contained in 
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orea to be Bmelted. — London ISniitg Jomtal, July 19. 



KANUFACTURS OF STEEL. 



Hk. J. H. HsATB haa taken ont a patent for eonoe improreniente in 
d>e mnnftctnie of ateel, which conaist in the application of iron, pto- 
dnoed from iron oree without bein^ bronght to the state of pig or eaat 
iron, tq the maatifactnre of ateel, the iron ao prodnced being mannbo- 
tnied bj a procea* which renders it more auitable for conversion into 
steel than the iron comraooiy naed. The excellence of the sleet de- 
penda npon the freedom from mixture with impuritiea, which intpari- 
tiea can nerer be entirely ismoved from the melsl by the operations in 
nae for coarerting the pig into malleable iron. Anj pure ore or oxide 
of iron, from which the eitraoeous matters can be easily separated, 
may be oaed, bat the magnetic ore is preferred. It is rednc^ to the 
atsle of gntins, or even of fine powder, to facilitate the separation of 
the extraneons substances, after which the pure ore is to be reduced 
to the metallic Mate by any of the well-known processes for depriving 
the metal of oxygen, by acting npon it with carbon, or any reducing 
agent, at a heat below Utat required to bring the metal to the fluid 
state. The metallic product obtained in this way, when operating 
npon the manu&ctaring acale, can never be absolutely free from all 
impnri^, and it always contains some portion of oxide of iron as it 
comes from the process of deoxidatlon. To make perfect ateel-iron, 
however, the patentee takes the metallic product, as it comes from the 
process of cementation or deoiidation, and mixes it with a smalt por- 
tion of oxide, or chloride of manganese, and a certain portion of coal or 
fir tar, or any cheap hydro-carbon or carbonaceous matter. The best 
results are obtained from the mixtuie of from one to three pounds of 
manganese and ftum one to two gallons of coal or other tar to each 
hundred pounds of deoxidated ore. The mixture of granalar iron, 
tar, and manganese, resulting from this process, is heated in a suit- 
able furnace, and when the iron is at a welding heat, it is removed 
from the furnace, and subjected to compression in order to be formed 
into a solid bloom by any of the usual processes. The bloom is then 
to be re-heated and shingled, hammered, or rolled inio bars in tbo 
lunial manner, after which it may be converted into ateel by the well- 
known processes, and will be found superior to that made from the 
best iron hitherto procarshle. — Civil Engineer and Anhitea'a Jour- 
nal, July. 

At the meeting of the American Association, at New Haven, speci- 
mena of iron were exhibited, made at Franklin, N. I., from Frank- 
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ore of iron contaioiDg mftnesnese. This iion wu &i more 
and fibrouB than the (test Snedisb, bending readily double, 
in some instanceB, where the Swedish broke abort off. 

SMELTING MAGNETIC IBON DBBS, 
The JaumiH of the FratMin Iniiitule, Tor Febmary, contuns a 
paper by Mr. H. Fairbaim, on " Braelling magnetic iron ores." The 
author states that these orea of iron are fouiia in New Jeney, Penn- 
Bylvania, New York. Maryland, Virginia, South Carolina, and many 
of the SoathweBterD Stales, but are most known, in a manufacturing 
point of view, in New Jersey and Pennsylvania, especially on the 
banks of the Lehigh. Tbey are the richest of all the ores of iron, being 
not only productive of iron in the greatest quantities, but the iron 
is of very £ne quality. In Ihis country great difficulty has been ex- 
perienoBQ in imelting this species of ore without adding an admixture 
of hematite, a poorer variety, and though one or two furnaces have at 
times smelted the ore puie, the damage to the furnace was found to 
be so great that the attempt was soon sbandoaed, so that it is gei^ 
eniUy cousidered that it is not practicable to smelt the magnetic oxide 
of iron, with profit to the manu&cturer, unless witb the admixture of 
considerably more than one bail of tl^ iufeiioi hematite ore. But 
this admixture doteriuiales the quality of the metal, and is fetal to any 
competition with Russian iron. 

It is therefore of great importance to overcome this difficultr ; and 
that it can be overcome is ^own by the fact, that iron equal to the 
Russian, produced from the magitetic ores, is (rom time to time ex- 
hibited in this country. The author thin^ that the waste of lime- 
stone in the smelting-liimace is one of the leading causes of the un- 
Bucceasfiil attempts lo produce iron for steel from the magnetic ores 
of the Lehigh, and urges that, if the earthy ingredients in the ores be 
only 10 per cent., 1 cwt. of limestone is the true quantity to be used 
in the smelting-furnace. Another important error is the filling the 
furnaces with Uie ores in an insufficiently reduced state. This varien 
of iron ore, being of great specific gravity, naturally tends to fall 
through and below the coals, the limestone and the other ores in the 
furnace at the same time lying impressed agabst the boshes, obstructr 
ing the blast, impeding its own reduction, and causing much of the 
superincumbent coal to be lost to the process of smelting and wasted 
at the tunnel-head. The remedy for this is to be found in reducing 
the magnetic ores to the smallest size, and also in filling the furnace 
witb the ores more intimately mixed with the limestone and the coals. 
The internal form of the furnaces on the Lehigh, which is cylindri- 
cal, is anodier impediment to the successful smelting of these heavy 
ores, which press with great force, owing lo their increased weight, 
against the walls of a furnace with an imperfect internal curve. The 
Stanhope furnaces, where the magnetic ores arc smelted without any 
admixture of hematite, are true circles. The author thinks Ihera can 
be no truth in the usual reasoning of the proprietors of iron-works, 
that the use of the hot-blast is the cause of the difficulty in the pro- 
dactioD of iron for the purposes of steel 
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■omMtiona ue followed mt, with others whieh &e ad- 

ofknowledM will indicate, the author beliares that Amer- 

I iron, maoubetared from magnetic orea, will not onlr drive Rno- 

I, Norwegian, and Swediah iron from ooi own market, but compete 



IB in that of Gnat Britain. 



MEW COMPODND RAIL. 



In the EubdiTiaion of railroada, two patents for impiofed eompoand 
raila deaerre notioe. The construction of one of tlieae may be de- 
acribed as fotlowa. Saw or split in two any line of ordinary T rails 
in the direction of their length, which would leave, besides tiie nsual 
cqteninga at the jonctioni, anoUier slit the whole length of the track 
frcHD top to bottom of the rail ; then drsw one set of halves in either 
direction, nntil the janctions between its parts come midway between 
the junctions of the other set, and bolt the whole together by transverBO 
bolts. A compound break-jomt rail is thus formed, preventing to a 
great extent the jar experienced in passing from one rail to another, 
and lenderiog them less liable t« be thrown from their proper place 
(m the track. The other rail may be styled an improvement on this 
one. It haa the same peculiarities, but in addition, the sets of halve* 
are fbrmed in such a manner aa to leave a continuous hollow or tubular 
space the whole length of the rail, into which are inserted at the jnuc- 
bona, iron cores, rendering the rail firmer at these weak points. It 
diifoa likewise in its exterior form, its croes-section heing such aa 
would be produced by roundine off the comers of a partdlelogram, 
and bending in all its sides. The rail is thus, as it wears, susceptibte 
of four rereraals. A chair peculiarly fitted for supporting it forms a 
partof the inrention.— Paten/ OJke Report, 1849. 

IRON AS A XATERIAL FOS SHIP-BniLDIHO. 
Hb. Obantham, in a paper read before the Liverpool Polytechnio 
Soeie^, after alluding to the many advantages to be deiived from tha 
use of iron as a material for ships, and the difficulty caused by their 
bottonM becoming foul, which has hitherto prevented its general use, 
proposes to cover the iron with wood. This he does by placing the 
ribs of the veeeel on the ouiside of the iron, over which a Uiin sheath- 
ing of wood ia laid, and coppered in the usual manner. — London Mtjir 
ingJoamal. 

TEB SFFECT OF SBOT AND SHBLLS ON TBE RVLL OF IKON 



Kxpnnnmrs for teMing the eflecls of shot and shells on the sida 
rfiron Yessela have recently been instituted, under the direction of 
gorenunent, at Portsmouth, England, in the presence of large num- 
bers of military and scientific men. A large bntt had been made in 
the dock-yard, representing the two sides of an iron vessel, each side 
of the streDgth and consistency of oub of the large ii 
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This butt was erected on the mud, at a distance of 480 vards, and ths 
practice took place at high water trom ^ns of aeveral calibiea, and 
Tarious charges of powder, both shot and sbells, were fired. At inter- 
Yala between the firing, boats visited the butt to ezamioe the e^cts of 
puticulBr shot on die iron work. It was found that on the nde that 
the shot entered a large and tolerably round hole was made in the ircoi 
plate, ^a cireumierence being much jagged and the edge turned in- 
ward. On the opposite side, where the ahot passed ont, the hole was 
larger and also jagged, the edge of the hole turned outnarda, with oc- 
casionally srane rivets started. Some of the ebot on entering, and 
firom Btrikbg against angles of the iron ribs, were broken in pieces, 
the fragments passing out at the opposite sides, making holes of vari- 
ons sizes and forms. Shells also appeared to have a very destructive 
efiect on the iron-work in creating splinters, and the pieces of shell 
passing ont through the plates at the opposite side, the offside in all 
eases suffering most. Of course, neither shot, nor shell*, nor grape, 
nor canister would lodge in iron vessels, as wonld be the case in 
wooden vessels. To lest the efiect of the splinters inside the vessel, 
a slight plank bulkhead had been run up betweeu the iron sides of the 
butt. This was found entirely shattered, and shows clearly how 
dreadfully the crew of an iron vessel would have suKred, more ee^ 
dally when it is considered that the splinters from the jagged iron in- 
flict the most dangerous description of wound, even a sliglit one pre- 
disposing the party hurt to tetanus or lock-jaw, and otherwise being 
most difficult to cure. From the experiments made, it is certiun that 
iron vessels are not fit to cope with vessels of wood ; neither are tbey 
fit to go against batteries ; for it is now tolerably certain that the fatid 
effects of every shot received on board would be quadrupled by the 
tendency of the iron-work to splinter, Bj oH", and destroy every thing 
in the immediate vicinity of the concussion, more especially when the 
ball itself is also likely to split and break to pieces. 

With a view of remedying the destructive effects of shot on iron 
vessels, Lt. W^ter, JR. N., has invent^ a preparation which he calls 
Kamptuiicon. It is a composition, the principal ingredients being In- 
dia-rubber and sawdust, and it is proposed to line the sides of iron ves- 
sels with it, to the thickuess of twelve inches. The projector asserts 
that, frqm the peculiarly adhesive qualities of the prepared solution 
widi wtuch it is applied, the necessity of any (aslening is obviated; 
that it closes, by collapsing, the bole made by the entrance of shot ; 
that it receives and imhcKis in itself the lerriUy dangerous ^Hnters ; 
that it deadens concussion ; and lastly, that its buoyancy will keep a 
ship afloat, even if riddled with shot. The result of some experiments 
has been also published, the object of which was principally to test the 
practicability of its adhesion to the iron, without the use of bolt or bar 
of any kind. A target of iron, sii feet square, to which the Ktmtp- 
Udiam lining was attached by means of a solution prepared for the 
purpose, was erected at a distance of forty yards from a thiity-two- 
ponndei. Four shots were fired with the iron surlaoe presented, with 
a very curious effect, two of which deserve especial notice; namely, 
tiie third, which, fired with a reduced charge, to represent a long range, 
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lodgod in the material ; and ilie fimrth, which, wiih still faitber rm- 
doeed chwge, fell witkoat doing injary at the base of the target. It 
waa then tamed Tonod, with the KamptvUcon lining towarda 3tB gaa, 
at which four ahott were alao fired. The first two jpaaeed throagh 
wilh nearly tbs same efieci, opening the iron to a considerable extent, 
but the lining closed up immediately, 80 as scarcely to admit the iitser' 
tion of a imatl cane at either end, the centre being quite etoae. The 
fbnrth shot, fired with a rerj reduced charge, rtbourtded about fifuen 
yards in a direct line ; thus prorjos that a shot at a long range would 
not even eater a vessel so lined. It ma^ also be pieaumed, fnun the 
wonderful teaiataooe of the nuUerial, and its repellent power, that noth- 
ing onder a full char^ would fire a shot through the two sides. As to 
i>. .jk._:_ ...^^ ,1 Qg^ onjy j^ gjjj th([ ji occupied a doxen strmg- 
ndspikes and crowbars, a considerable time to d^ 
I all this batlering. In anall porliona cut 



amragst the crew. 

SUSS COATING FOB IRON ARTICLES. 



Clinoua preparation, over which is laid a cost of glass, gnrand to & 
powder. The article is then introduced into a furnace of a pecn- 
liar construction, in which the glasa is fused, and, the intermediate 
glutinous matter being siaporated, the glass fills the external pores of 
the metal, and becomes &mly united tn it. In oTnameutal dinner- 
plates, foliage and designs are given in relief, executed by a kind of 
stencilling ; one color being put on, it is translerred to the kiln and 
fixed; when cold, another color isadded, and BO on. — Xtmifen JUnung' 
Jmirnai, June 8. 

PHOTECTION OF IRON FROM OXIDATION. 
At the Exposition at Paris, in 1849, there were exhibited numer- 
ous articles manufiiclured of iron, covered with a kind of transparent 
vitreouB coating, completely spread over the surface of the metal, like 
a varnish, and capable of affi)rding a perfect protection against die ac- 
tion of the air, or any other oxidizing agent. This invention may be 
applied to forge or cast iron, no matter what may be the shape of the 
article. The Ibllowing is stated to be the process employed in impart- 
ing to the iron the vitreous surlace. The object is thorooghlv cleansed 
by dilute acid, after which it is well washed and dried. It is then 
brushed over with a tolerably strong solution of gum Arabic. Over 
the whole of the gummed surface, powdered glass of a peculiar kind 
is then sifted, care being taken that every part of the suiface is well 
covered. When thus prepared, the work is introduced into a furnace 
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or retort heated at from 313° to 303^ F., and, when thonmgfily dry, it ia 
lemored to another furnace, where it is brought to a cherry-red heat ; 
the adhering ritreoos matter now fuses, and when the fiiiioD ia oom- 
pletB and die glass seems to have flowed over the whole surftce, the 
article is jemoved irom the furnace and placed in a close chamber, 
from which the air is entirety excluded, where it is kept till it baa 
cooled down to the temperature of the atmosphere. The Titreona 
compound used consists of (he following substances : ^ Powdered 
flint-glass, 130 parts; carbonate of soda, 80) parts; boracic acid, 12 

Earta. These must be melted together in a " glass pot," and a faai- 
le glass will be the result; when cold, this must be pounded with 
care, bo as to be reduced lo a powder tine enough to pass through s 
Bilk sieve. If the firat coating is found to be imperfect, a second one 
may be applied ; but in all cases tiie vitreous matter and the metal 
must be qaite free from all foreign matter, — CMl Engineer and At- 
duUd's Journal, Fr*. 

COATIH& FOR CAST-IRON. 
Mr. W. Wtatt has patented a glaie, ooDsisting of three parts, by 
weight, of white-lead (or one part of red-lead and two parts of white- 
leod) to two parts of borax and one part of calcined flint, which are to 
be fused, run into water, and ground in a glaze-mill to the consistency 
of cream. The article coated is to be placed in a kiln in snchaway 
tiiat no flame or sulphur shall touch it, and healed till the glaze melta. 
'"London Bialder, May. 

COATING lEON WITH COPPER. 
Mr. E. G. Pohrrov, of St. Louis, has patented a process for coat- 
ing iron with copper. All impurities are flrat removed by an acid, 
after which the iron is dipped into clay moist enough to leave a thin 
coating upon it. It is then dried over a brisk fire, and immersed in 
molten copper, when enough of the latter adheres to it to cover it 
completely. It may afterwards he smoothed and poliabed by rolleia. 
Hammering does not separate the copper from Oie 'aoa.-~ Farmer 
and Majumic, Sepl. 10. 

TENACITY OF HETALS. 
As the resolts of numerous experiments, M. Baudrimrait has ar- 
rived at the following concloeions : — 1. The tenacity of metals varies 
with their temperature. S, It generally decreases, though not with- 
out exception, as the temperature rises. 3. With silver, the tenacity 
diminishes more rapidly than the temperature. 4. With copper, 
gold, platinum, and palladium, it decreases less rapidly than the tem- 
perature. 5. Iron presents a very peculiar and rNnarkable case ; at 
313° F. ila tenacity is leas than at 32°, bat at 39S^ it is greater than 
USSP.— amipte* Rendu*, July SO. 
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KBSBABFBNinO OLD FILES AND BASFS BT A CHEUICAL FB0CKS8- 

Trb LmtJim Chamtt buIm ihai, by the following cheap and Bimple 
uQcav, old 6k« and napa may be made neul; eqaal to new aoem. 
riot, boil them in soap lyes, or a mixture of slacked lime and aoda in 
water; thii done, waafa them in water, and directly throw them into 
a tab foil of dilute anlphuric acid, formed of one part acid and six 
parta water; let them remain here for some time, Uie exact period 
being eaaily found bj taking out a file and obeerving whether the 
■ucka araear aharp or not ; as aoon aa the desired aharpening is efl^ct- 
ed, the filea muat be taken out and wa^ed in another tub eontiiining' 
a acdntioa of Mds, about an ounce of soda to a pail of water. 

CLEANSING OF METAL CASTINGS. 
Ih the old proceaa of cleansing of metal easting, by water eontaio- 
iog Bulphurio or hydrochloric acid, the coatbg la more or leaa per- 
fectly removed, but the surfaces are left rough and unequal. Mean*. 
Thomaa and Deliase found that the coaling was remnred from cast 
■or&cea with great certainty, when, to water acidulated with sulphu- 
ric acid, organic matter, such as glycerine, artificial tamiin, naphtha- 
Una, creoaote, or aleariae was added. This acid liquor does not dia- 
solve the coating, but detaches it, and causes it to scale off, leaTing 
nntooched the metal below. By this process, which is peculiar^ 
^plicable to the cleansing of zinc and brass, sixty per cent, of acid is 
■aved, and not half aa much metal loet aa in the old process. But 
the oi^^ic Bubetancee mentioned above being difficult to procure in 
many inatancea, M. Eisner applied himself to discover some cheaper 
Slid more easily procurable organic matter which would answer aa 
well, and he has found that bo£ wood and coal tar answer perfectly 
we]). A piece of iron casting waa immersed in a mixture of tar and 
dilute aciu, and was completely cleansed, without any diaengagemeDt 
of hydn^n gaa, the surfece being lel\ ti a clear, grayi^-blaek color, 
quite clean and smooth, and totally unattacked trr the acid. A simi- 
lar casting immersed in the solution ordinarily used in this proeees 
waa almtMt wholly dissolved in an equal time. — TaiinohgiiU. 

ALLOTS OF HANGANESB AND IRON. 

Da. Jacisok exhibited to the Boston Society of Natural History, 
m January, several specimens of white cast-iron containing manga- 
peae. The iron was remarkably crystalline and brittle, and reaembled 
in cdor pure antimony. Specimens containing five per cent, of man- 
ganese crystallized into broad lamella, and cleaved readily into crys- 
talline forms. Specimens containing nine per cent, were more highly 
crystalline, with broad plates of crystals interaeoting each other, giv- 
uigttie broken sur&ce of the P'gthe appearance of meteoric iron that 
iwd been aeted on by acids. The specific gravity of the first spe- 
cimens was 7.684 ; of the second, whii^ contained three per cent, 
more manganese, 7.488. In specimens cwitaining sixteen per cent 
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of mEuigiiDeBe, manu&ctured ftom a manganeeian red hematite, the 
melal waa hard, while, and granular-cryBialline, with few interaecting 
plates of crystals. The specific gravity was 7.330. These aiioya of 
muiganese and iron are not generally andeistood by iron masters, 
fouiiders, and refiners, and are freqaently mistaken for iron containing 
sulphur or phosphorus. Manganesian iron is unfit for foundery purpo- 
ses, but m^es the best kinds of malleable wrought-inm when refined 
in the forge or pnddling-fumace. It " comes l« nature " slowly, and 
hence makes a good mixture with iron rich in carbon, which " cones 
to nature too quickly," and is liable, therefore to be badly relined, 
breaking up under the tilt-hammer, or " brooming up " in the process 
of hammering. It is obvious that there is a loss in weight in iron in 
pDTchasing the highly manganesLsn irons, but in those containing but 
little manganese it is of no account, since it merely displaces a certain 
proportion of carbon. It appears from the relative specific gravity of 
the samples analyzed, that a highly manganesian iron may be readily 
known, its specinc gravity being less than that of ordinary while cat~ 
boniferons iron. 



isof ereat 
M. NIachti 



MALLEABLE BBASS. 
M. Elshxr, in a Prussian periodical, says it is well known that 
common brass, containing from 37.4 to 31,8 per cent, of zinc, and 
fiom 71,9 to 65.8 per cent, of copper, is not malleable while hot, but it 
" ~f great importance to have an alloy of this kind which is malleable. 
Nlachts has found that, by melting together thirty-three parts of 
copper and twenty-five parts of line, there is a loss of three parts, thus 
making sixty per cent, of zinc and forty per cent, of copper, The 
color OT this alloy is between that of brass and tombac; it has a strong 
metallic lustre, a fine close-gtained iractnte, and great solidity. Its 
huilnesB is the same as that of fiuor spar ; it is consequently harder 
than copper, is very tough, and in a properly managed fire is mallea- 
ble, so much so that a key was formed out of a cast rod. In naelting 
the metals together, care must be taken not to permit too great a loss 
of zinc. — handon Minirtg Journal, Nov. 9. 

ACCDEATE AND SOCCESSFITL ENGINEEEING, 
A HTOBLT successful and carious feat in engineering was accom- 
plished in the month of September, at Seaford, England, in the blow- 
lag down, by one blast of gunpowder, an immense section of chalk 
cliff, the amount of which has been estimated at nearly 300,000 tons. 
The object in view was to obtain materials for the protection of a beach 
against the encroachments of the sea. The ctiSs from which it waa 
determined to obtain these materials are composed of chalk, and vary 
in height from two to three hundred feet. At a point about fiHy feet 
above hjgh-water-mark, there was excavated a tunnel or gallery sev- 
enty feet long, six feet high, five feet broad, ascending vrith a slope of 
one foot in three feet. At the inland extremity it turned right and lefl 
in the heart of the cliff, above fifty feet one way and above sixty the 
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Other, with a mora gentle ascent, the two amaller galleries being four 
feet six iDcfaeshiRb, and throe feet six inchesbroad, and the three being 
in the form of a capital T. At the farther end of each of the side or 
cross galleries was a chamber, seTen feet cube, lined with wood ; and 
in each chamber a charge of nu leas than 12,000 pounds of gunpowder 
wasdcposilod ; making thedistancoaf the centre of the charge sereuty 
feci from the face of the cliff towards the sea, aod about sevent; feet 
nboTe high- water-mark. ThegalLerieswcre" tamped," that is, slopped 
up, with bags of sand, and chalk in bags and loose, to within fifty feet 

ofthemoulh, b ' ... - - ■ 

large gallery, 
cliff, &Tee Bhafts v 
pounds of powder deposited in each. These pits were tamped with 
chalk. 1 80 feet from the edge of the cliff, a amali wooden house was 
erected , in which were placed three voltaic batteries, two of Grovee's 
and one of Smee's, for firing the charges. Extending from each de- 
posit of powder, and connecting with the batteries, wirea, covered 
with tape and varnished, were deposited, for the purpoae of convoying 
the electric spark ; the wires for the two lower barges being carried 
over the lop of the cliff. It was arranged that the two great charges 
fehould be &red simnltaneously, and the others a few ntomeols after- 
wards. 

A correspondent of the London Times gives the following descrip- 
tion of the explosion; — "As the appointed hour drew near, every 
eye waa fixed upon the place where the explosion was to be, marked 
out as it was by a flag upon its highest point It waa not till twelve 
minates past three o'clock, that suddenly the whole cliff, along a width 
or frontage of some 120 feet, bent towards the sea, cracked in every 
direction, crumbled inUi pieces, and fell upon the beach in front of it, 
foTmiag a bank, down which large portions of the falling maas glided 
elowjy into the sea for several yards, like a stream of lava flowing into 
the water. There was no ver^ loud report ; the rumbling noise was 
probably not heard a milo oS, and was peiha^ caused by the split- 
ting of the cliff and ^1 of the fragments. There seemed lo be no 
smoke, but there waa a tremendooa uiower of duat. Those who were 
hi boats a little way out slate that they felt a alight shock. It was 
much stronger on the top of the cliff. Persona standing there felt 
staggered by the shaking of the ground, and one of the batteries was 
thrown down by it. In Seaford, loo, three quarters of a mile off, 
glasses upon the table were shaken, and one chimney fell. The mass 
which came down is larger than was ezpccied ; it forms an Irregular 
heap, apparently about 300 feet broad, of a height varying liom 40 to 
100 feet, and extending 200 or 250 feet more seaward, which is con- 
siderably beyond low-water-mark." The effect produced was caused 
entirely by tlie two great charges in the lower chambers, as the wires 
to the pits on the top of the cliff became diarupted by the eiplosion 
below, before a current could be passed through them to the powder 
at their termination. The execution of this work was performed 
under the direotion of the Board of Ordnance, by a cons of 6S men 
belonging to the Sappers and Miners. The time occupied vras about 
•even weeks. 
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TITNHELLINO THE ALPS. 

To complete a direct line of njlroad commaiiication between Boa- 
logne, Venice, and Ancona, and conaequently between London and 
the Adriatic, only one obstacle lies in tfae way. The chain of Mont 
Cenis and Mont GenSvie, running neatly northeaot and soudiweet, 
wouM cross such a line, and present with the elevation of HiOOO feet 
an insuimountable bar to any direct and continuous railway. The rail- 
way can with some difficulty be made to Modane, at the foot of the 
northern crost of the Giaian and Cottian Alps ; but here it must stop, 
unless a subterranean passage can he found through the mounlains, 
and a project for doing this has been for several years under consider- 
ation by the Sardinian government. Chevalier Henry Mans has de- 
voted much atudy to making the eiaminBtions and calculations, and 
has invented a new boring machine for the purpose of carrying out the 
plan. He made bis report early in 1849, and a commisBion of eng'i- 
neers, army officers, and geologists was appointed to examine into the 
feasibility of the project. Their report, illustrated by maps, has just 
been published, and an application for a part of the funds to begin the 
work will be made forthwith. The tunnel ia expected to coat about 
$3,000,000, and may be finished in five years. It will measure 12,290 
metres, or nearly 7 miles in length. Its greatest height will be Ifl 
feet, and its width 35, admitling, of course, of a double line of rail. 
Its northern entrance is to be at Modane, and the southern entrance at 
Bardonn^che, on the river Mardovine. This latter entrance, being the 
highest point of the intended line of rail, will be 4,093 feel above the 
level of the sea, anA yet S,400 feet below the highest or onlminatine 
point of the great road, or pass, over the Moot Cents. It is intended 
to divide the connecting lines of rail leading to either entrance of the 
tunnel into eight Inclined planes of about 5,000 metres, or 2t English 
miles each, worked like those at Liege by endless cables and station- 
ary engines, but in the present ease moved by water-power derived 
from the torrents. At one point there will be 4,850 feet of mountain, 
capped with eternal glaciers, overhead. Ventilation must be main- 
tained by forcing air in and out by mechanical means. 

The newly-invented machine, which it is proposed to use, consists 
of two large hydraulic wheels, 18 feet in diameter, which move two 
polleys (with an endless cable passed twice round them) placed hori- 
Mntally, and of 30 feet dlamster, performing 221 revolutions per min- 
ute. There is also an endless cable connected with the excavating 
machinery, to move at the rate of 35 feel per second, and a counter- 
poise or weight to keep the cable in a proper state of tension at the 
opposite end of the hydraulic wheels, and to travel on a wagon between 
these and a great well, sunk to receive a corresponding weight at the 
end of a rope. The machine; once presented to the rock, projects 
into it simultaneously four horizontal series of sixteen scalpels, work- 
ing backward and iorward, by means of springs cased in, and put in 
operation by the same water-power. While these are at worii, one 
vertical series on each side works simultaneously up and down, so 
that together they cut out four blocks oa all sides, except on the rock 
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behind, from which they are aflerwuds detached by hand. During 
the operadon, a Bquirt-pamp throws out a jet of water between ea<* 
pair of scalpels, to prevent the beating of the toola, and to wash out 
the rubbish. After tbeii complete separation, the blocks are pulled 
out by the help of the endless cable, and received in a wagon, to be 
drawn from the tonnel. The machioes are only to cut a gallery 13 
feet wide and 7 feet high, which is afterwards to be enlarged by the 
ordinary means to the size mentioned above. It has already been 
ascertaued that each of the two machines, at the opposite ends of the 
tunnel, will excavate to the extent of 32 feet per day, and it is to be 
estim^ed that the whole excavation will be completed in four years. 
The rocks which it is supposed will be met with are gypsum, lime- 
stone, and quara in veins. 

BtriLSlNG FOB THE EZHIBITIOK OF 1651. 

At the meeting of the Society of Arts, on Nov. 13, Mr. Paiton, 
the architect and designer of the building for the exhibition of 1851, 
awe an account of that structure. Mr. P. is chief gardener of the 
Ihike of Deronshire, and under bis care several conservatories of 
oiormooH size have been erected, and the building for the exhibition 
is, in general, a mere expansion of the idea followed in them; so 
much so, that it was designed and planned in ten days. Not a particle 
of stone, brick, or mortar is necessary to be used. The building is 
1,B51 feet long, and 456 feet broad b the widest part. It covers more 
flian IS acres, and the whole is supported on cast-iron pillars, united 
by bolts and nuts, fixed to flanges turned perfectly tme, and reeting on 
concrete foundations. The total cubic contents are 33,000,000 feet. 
The six longitudinal galleries, 31 feet wide, running the whole long^i 
of the building, and the four transverse ones of the same dimensions, 
afford 25 per cent, additional exhibiting surface to that provided on the 
groundrfloor. In order to give the roof a light and graceful appear- 
ance it is built on the ridge and furrow principle, in which, instead of 
rising in a regular slanting direction to one ridge or apex, it is com- 
posed, as it were, of several small roofs, the apices of which are on a 
level. It is glazed with plate-glass. The rafters are continued in 

'nterrupled lines the whole length of the building. The transept 
tion, ^though covered by a semicircular roof, is also on the angu- 
principle. All the roof and upright sashes are made by machinery. 
The length of sash-bar requisite is 305 miles. The quantity of glass 
is about 000,000 feet, weighing upwards of 400 tons. The lower tier 
of the building, however, will be boarded with fillets, planted on in a 
perpendicular line with tiie sash-bars above. By means of gutters of 
a peculiar construction, rain-water is conveyed to the hollow columns, 
and thence to the drains below. The floor consists of trellised wooden 
pathways, with openings between the boards, into which the dirt can 
be swept, so as to fell mto the empty space below. Ventilation is ob- 
tained hy making four feet round Uie whole of the basement part of 
the building of huvre-boarding, and at the top of each tier a similar 
provision of three feet is made, with power to obtain an additional 
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qiiantitT if required. In the centre aisle, also, Ibe aii will be plenti- 
fullj aJdmitted, and by Himple roachiQery the whole of the veoUlation 
can be easily regulated. In order to subdue the intense light in so 
large a building coTeied nith glass, all the south side of the upright 
parts, and the whole of the angled roof, are to be covered with can- 
vas or calico, bo fijLed as to allow a current of air to pass between the 
canvas aod the roof. Magni lying-glasses, working on swivels, placed 
at short distances in the galleiiea and elsewhere, will aid in affiirding 
a ^rfect general view of the Exhibitiou. 

From other sources we learn that on the north side of the main 
buildiog is another apartment 936 feet long and 48 feet wide, to con- 
tain machinery. The height of the building is 66 feet, except in the 
transept, which is 108 feet high, so as to inclose a group of trees. 
The main parallelogram is formed into 11 divisions loncitudinally, 
allernatelj 24 feet and 48 feet wide, with the exception (tf the great 
cealial walk, which is 73 feet wide. 

TEST FOS LUBBICATINQ COMFOUKDS. 
Mr. James Nasmtth has invented a test of the quality of variona 
kinds of oil for lubricating purposes, which, he claims, is superior io 
any other. It is founded on the assumption, that permanent fluidity 
is the valuable quality in any lubricating compouod, and that many 
oils, such as linseed, though they at Srst answer capitally the purpose 
intended, become thick and viscid after one or two days' use, ao as 
to be worlliless. The test consists simply of a plate of iron, 4 inches 
wide by 6 feet long, on the upper surface of which are six equal-sized 
grooves. The plate is placed in an inclining position, say one inch in 
six feet, and eqnal quantities of the various kinds of lubricating sub- 
stances ace pouted into the grooves. That which retains its fluidity 
longest will reach the bottom first, though otiier oils may keep ahead 
of it for two or three days. — London Mining Journal, Jiarch 30. 
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page's EXFERtHGHTS OM EtEOTKO-MAGMETlSM. 

CoNORESs, it is well known, some time since made an sppTOpiiatiaD 
U> enable Professot Pag«, of Waahiiigton, to teat apon an exlensire 
scale tbe applicability of electro-magDetism as a raotiTO-power. Ftom 
the reports publish^ in the National IrUeUigenar, and ftom other 
soDrces, we have prepared the following abstract of those results ob- 
tained by Professor Page which have as yet been made public. 

It ia known that, when a helix of suitable power is connected with 
the poles of a battery in action, an iron bar within it will remain held 
up by Ibe induced magnetism, although the helix be put in a verlicaJ 
position ; and if the bar be partially drawn oat of the helix by the 
hand, it goes back with a spring when lell free aeain. This power, 
the action of the helix upon tbe metallic bar wiUiin it, is the power 
nsed in Professor Page's engine. The power, when a single coil is 
used, has its points of greatest and weakest force, and in this condition 
is objectimiable. But, by making the coil to consist of a series of 
short, independent helices, which are to be brought into action succes- 
aively, the metallic rod ia made to pass through the coil and back 
again with great rapidity and with an equable motion. In all the 
engines hitherto used , there is a loss of power at the instant of the 
change of current, owing to tbe prodnction of a aecondary current 
moving in an opposite direction, and this loss is the reason why these 
engines cannot be rendered available. Professor Page had in view 
the obviating of this difficulty when he commenced his investigations, 
and has had full success in his invention. 

The first principal experiments were made with a small trial-engine, 
built expressly for the purpose, and with the utmost care tn reference 
to mechanical accuracy. Attat^ed to this was a dynamometer of new 
constmction, which measured in a moat aatisfactory manner the dy- 
namic power of the engine, at any given velocity, a g[reat desideratum 
in estimating this new power. With this trial-engine the following 
important questions were tested : — 1. The dynamic values of different 
qualiliesofsuftiron. 2. Of steel, hard and soft. 3, Of cast-iron. {The 
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statical values of all these varieties were tested by ■ separate appa- 
ratus, called the axial galvanometer. Twelve varieties in all were so 
tested, in bars of uniform size, one foot in length, and one inch in 
diameter, and it was found that the statical and dynamic properties 
correaponded.) 4. The pioportians of the helices, approximately, 
tliough much remains unsettled upon this important point. S. The 
advantafea of keeping up the ma^ietism in the aiial bar. 6. Vari- 
ous modes of reversing the motion of the engine, and with succeBS. 
7. Various kinds of cut-off (which is the most critical and important 
point in the construction of the engine). 8, The operation of closed 
circuits and secondary currents was tested with ^eat care and accu- 
racy. 9. The beat working velocity of this engine, and its absolute 
power with a given battery. 10. The ratio of increase of power, 
with an increase in the quantity of the current. 11. Tlie values of 
different kinds of metal in forming the cut-off. Various other minor 
points were also the subject of experiment, afler which experiments 
were commenced upon a larger scale, with a view to determine 
whether the same proportion of power could be obtained &Dm large as 
from small engines, this beino; the principal question in view at the 
time of the appropriation. A large Dumber of helices were construct- 
ed, of various sizes, and suitable bars of soft iron, corresponding to 
the helices, both hollow and solid, from two inches to eight inches in 
diameter, and generally three feet in length, were preyed. There 
were also some bars of four and five feet in length. With these bars 
and helices a multitude of experiments were performed and recorded 
daily for about two months. They were not such as could be per- 
fcrmed upon the laboratory table; but were made with masses of iron, 
■weighing in aome cases tiuee hundred pounds, and helices bi 
twice that weight. 

" Adhering to the same size of battery throngh a long course of 
experiments, and varying the coils and bars, I found, to my gteat 
gratification, that, as I increased the dimensions of each, a correspond- 
ing increase of power was exhibited, and the consumption of material, 
or the cost of tne power, in some proportion diminished. These re- 
sults fully justified die undertaking at once of an engine upon a much 
larger scale than any hitherto tried. Tiiis engine was an uptight en- 
gine of two feet stroke ; and in order to have lacilities for comparative 
trials and experiments, it was necessary that a double engine should 
be made, the two parts exactly correspondiug. Two bars of soil iron, 
six inches in diameter and three feel in length, were the prime mov- 
ers, and these were balanced by means of connecting rods and cranks 
npon a fly-wheel siuift. The bdance-wheel and shaft together weighed 
six hundred ponnds. When this engine was first tried, with the same 
battery whidi bad before given me one fifth of a horse-power with a 
smaller engine, it produced only one third of a horse~power. By care- 
ful attention to the adjustments, and particularly to the culi-afi', which 
was a very different thing now from what it had been in smaller en- 
gines, the engine soon yielded one horse-power. Here was a gain of 
eighty per cent., as measured merely by the size of the battery. But 
it was much more ; for the cost was found to be less for one horse- 
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powm ttum it had been before for one fifth of a hono-power, in « 
amaller engine. A great variety of eiperimenla were made wilii this 
enrine, until finally, by little daily iocramenlB, I obtained, by a trifling 
addition of battery, a full two hoise-power. By way of giving prac- 
tical character to this engine, it was glared to a circular aaw ten inches 
in diameter, a turaing;-lathe, and grindslono, all of which it worked 
simultaneously. After many satislactory trials with this engine, it 
was taken down, and all its available porta used in the construction of 
a single horizontal eagine, which was exhibited before the Soiilhao- 
niin Institution. This change was made for the purpose of dispens- 
ing with the dead weight of one of the driTiog bars, and more partic- 
□larly for introducing the important feature of keeping up the magnet- 
ism of the driving tnr. As soon as this new form was completed and 
tried, a gain of one half a horse-power wss at once realized, and by 
the addition of a few mote feet of battery surface, the power was found 
to be above four horse. Further addition of battery would still aug- 
ment the power, and I see no reason why ten horse-power might not 
be obtained from this engine, by the addition of more battery ; bat 
whether it would be economical to increase power by this means alone, 
and to ascertain the point, for this and every other engine, beyond 
which economy would ceaae by increasing the battery alone, are mat- 
ters to be determined by expenmenl. 

"The next important point to be determined was the expense of this 
power. Much to my own surprise, the expense was found to be less 
than the most expensive steam-engines, although recently, in Europe, 
it has been decided by experimenters, and generally conceded, that it 
was fifty times the cost of the dearest steam-engines ; but this is no 
obstacle to its introduction, considering ila immense advantages in 
other reepects. Moreover, if thus much has been done in the very 
commencement of the undertaking, what may we reasonabljr expect 
Irom its further prosecution ! Before it can be rendered available in 
practice, much remains to be done with the galvanic battery, to render 
lis action regular and durable, and in other ways to establish a cer- 
tainty of action, so that the engines may be managed by persons not 
thoroughly skilled in the subjects of electricity and magnetism. It 
remains also to be proved, whether the power will increase in propor- 
tion to the size of the engines. This principle seems to be stronglj 
bdicated by past expeiimenla ; bulyet it cannot be established by cal- 
colation or process of reasoning. Bkperiment upon an extensive scale 
can alone determine this point. A part of the work preparatory to 
the building a locomotive engine has been done ; but it seems ne- 
cessary to try ftirther experiments before incurring the expense of 
another large engine upon the plan above mentioned. The rotary form 
of the engine has not been tested, although it possesses advantages 
not to be found in any form of the reciprocating engine. There are 
some obvious disadvantages attending its construction ; but it is hoped 
that they wUi be outweighed, more especially as this form of the en- 
gine will occupy less than one half of the room required for the reoip- 
rooating' form. 

"It would seem very desirable that the investigation thus begun, 
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and BO &T eoeeeBsfdly cnndncted, atioald be carried at least beyond on 
wuxrUnn tisue, and ever; important point ahoold be settled, uid par- 
ticnlarly that of its availability on an extensive scale. The power is 
peculiailj fitted for purposea of navigation, if it can be made subser- 
vient ; and a trial upon a scale of one hundred horse-power seems to 
be the only mode of arriving at a definite conclusion upon this point. 
It is obvious that, preliminary to such aji undertaking, a great many 
experiments will be absolutely necessary ; and such only as one quite 
ikmiliar with the difficolties of entering upon an entirely new field of 
operation can properly appreciate." 

At the exhibition before the Smithsonian Institution, the engine was 
operated by a battery contained withb a space of three cubic feet, the 
engine and battery weighing about one ton. When the power was 
thrown on by motion of a lever, tbe engine started oV magnificently, 
making one hundred and fourteen strokes per minute ; though when 
it drove a circular saw ten inches in diameter, sawing up brards an 
inch and a qn&rter thick into laths, the engine made but about eighty 
strokes dm' minute. 

The force operating upon the magnetic cylinder throaghont the 
whole motion of two feet wss slated by Prof. Page to be six hundred 
pounds when the engine was moving very slowly, but he had not been 
able to ascertain wl^t the force was when the engine wss nuuiing tt 
a working speed, though it was considerably less. 

At tbe American Association , Prof. Page estimated that the cost of 
one horse-power for twenty-four hours would be about 20 cents ; that 
is, provid^ the principle c!in be made to work for so long a period as 
tweuty-foui hours uninterruptedly. He had succeeded in operating a 
machine of four horae-pOwer three honra, but was as yet dubious of 
the continued power of the battery, which is liable to attain its maxi- 
mum at about this period, and then decrease in a similar ratio. Prof. 
Johnson observed that this estimate was based upon too high a cost foi 
the zinc, and that 10 cents would be a nearer estimate. In either case, 
a verf great advance is made upon all previous eiperimenta. It was 
also observed, that tbe coat of electro-magnetic power was not to be 
reckoned in this comparison by the mere cost of sine, nor the coet of 
steam by the pounds of coal consumed. The cost of human life, the 
sacrifice of millions of property, and the risk of millioiu more, and all 
the contingent advantages and disadvantages, were to be taken into ac- 
comit. Prof Page e^eins his mode of measuring the power of the 
engme as fbllowa : — The brake was loaded to 620 pooods ; the power 
required to barely keep the engine in motion under this load was ISO 
pounds. The full power being on, the engine made eighty revoluti<ms 
per minute under this load. The circumference of Uie wheel being 
aboot four feet, it was easy for any one to compute the horse-powei 
from these data. 

The method pursned by Prof. Page is said to be entirely new and 
distiact from any hitherto tried. In all former electro-magnetic ma- 
dunes, the power is made up of a series of impulses, while in Page's 
engine, which he styles an axial engine, the power is uniform and 
continuous, and it is as easy to make an engine of twenty-foni feet 
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etroke u one of tvo feet, like Ihat already conBtrucled and exhibited. 
Pm£ Page expects to make a trial upon a railroad soon, and hopes to 
see the project of an engine and magnetic boat (not stemnboai) of one 
hundred horae-power carried OQl. 

As an evidence of the great power derived from eleclro-magTietiBin, 
the following eiperimeDt was made at the Smithsonian Institution. 
An iron bar, weighing one hundred and eixly pounds, was made to 
spring op bj magnetic action, and move rapidly through the coils up 
aDd down, dancing like a feather in the aii, without any visible sup- 

EBrt. The force operating on this bar was stated to average three 
undied pounds throngh ten inchea of its motion, and could be ap- 
plied to raiae the bu one hundred feet qnite aa leadily as through ten 



Tbe following abstract of a paper read befoie the Loudon Society 
of Arts, by Robert Hunt, Esq., commends itself to the attention of 
those interested in the application of electro-magnetism for practical 

purposes. 

The author, after noticing the nimierous and ingenious attempts 
which have beien made to apply electro-magnetism as a power for mov- 
ing machines, states, that, notwithstanding the talent which has been 
devoted to this interesting subject, and tfie large amount of money 
which has been spent in the construction of machines, there does not 
exist an electro-n^gnelic machine capable of exerting power economi- 
cally. Finding that, notwithstanding the aid given to Jacobt by the 
Rassian government, that able experimentalist has abandoned the sub- 
ject, the author has been induced to devote much attention to the ex- 
amination of the first principles by which the power is regulated, with 
the hope of being able to settle the entire question on a satisfactory 
basis. The power of electro-magnets, it is believed, may be increased 
without limitation. A voltaic carrent produced by the chemical dis- 
turbance of the elements of any battery, no matter what its form may 
be, is capable of producing by induction a magnetic force, this force 
bang always in an exact ratio to the amount of matter {zinc, iron, or 
olherwise) constimed in the battery. The greatest amount of this mag- 
netic power is produced when the chemical action is the most n^id. 
Hence, in all niagnetic machines, it is more economical to employ a 
battery in intense action than one in which the chemical action is slow. 
It has been most satisfactorily proved that a one horse-power is ob- 
tainable in an electro-magnetic engine, the most favorably constructed 
to prevent loss of power, at the coet of 45 pounds of linc, in a Qrove's 
battery, in twenty-four hours; while 75 pounds of line are consumed 
Bijn the same time to produce the same power in a battery of Dan- 
th^'.'s construction. The cause of this was referred to the neoesaity of 
gine wicing a high degree of excitement to overcome the resistitnce 
iQOUii^ .the molecnlar forces oSet to the electrical perturbations, on 
"It wW^E"^^*^ force depends. It was contended, that although we 
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mar not haye arrived at the best form of voltaic battery, yet that we 

had learned aufficienlly of the kw of electro-magnetic foices to declare 
that, under any conditions, the amnunt of magnetic power would de- 
pend on the change of state, conaumption of an elemenl, in the bat- 
tery, and that the question resolved itself into this : — What amount 
of magnetic power can be obtained from B.a equivalent of any matetial 
conaumed? The following were regarded as the most satisfactory 
lesutts yet obtained: — I. The force of the voltaic current being 
equal to 678, the numbei of grains of zinc destroyed per hour was 
151, which raised 0,000 pounda one foot high in that time. 2. The 
force of current being, relatively, 1,300, the zino destroyed in an hour 
was 201 graina, which raised 10,030 pounds through tho space of one 
foot. 3. The force being 1,000, the zinc consumed was 233 grains; 
the weight lifted one foot 12,672 pounds. One grain of coal consumed 
in the furnace of a Cornish engine lilted 143 pounds one foot high, 
whereas one grain of zinc consumed in the battery lifted only 80 
pounds. The coat of one hundred- weight of coal ia under Si^. ; the 
coBt of one Imndred-weight of zinc is above 216if. Therefore, under 
the most perfect condititsis, magnetic power must be nearly twen^- 
five times more expensive than steam-power. But it is an impoesibil- 
ity to reach even this, owing, in the first place, to the rate with which 
the force ditninishes through space. As the mean of a great inany 
eiperunenla on a great variety of magnets, of difierent forma and 
modes of constraclion, the following result was given : — Magnet and 
armature in ctmtact, lifting force SSOlbs. ; magnet and armature dis- 
tant one 350th of an inch, SO.Btbs. ; distant one t251h of an inch, 
SO.Tlbs.; diBtantone63dof an inch,d0.11bB.; distant one 60th of an 
inofa, 40.5 lbs. Thus, at one50tb of an inch distance, four fiftha of die 
power is lost. This great reduction of power takes place when die 
magnelB are statiooury, but a greater reduction of original power is 
' when they are set in motion. Indeed, any disturbance pro- 



duced near the poles of a magnet diminished il 
ing the continuance of the motion. Tl^e attractive force of a magnet 
being 150 pomids when free of disturbance, it fell to one half by 
causing an armature to revolve near its poles. Therefore, when a 
system of magneta constructed to produce a given power is set in rev- 
olulion, every magnet at once suffers an immense losa of power, and 
consequently their combined action falls in practice very far short of 
their estimated power; this fact has been before distinctly staled. 
And not merely does each magnet thus sustain an actual loss of power, 
but-the power thus lost is converted into a new form of force, or rather 
becomes a current of electricity, acting in exposition to the primary 
curruit by which the maffiietism is induced. From an examination 
of all these results, Mr. fiui 



be, 1 



isposed to regard electro-magnetio 
as iropiacticable, on account of its cost, which must necessarily 
ooDcaivea, under the best conditione, fifty timee more expensive 
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AFFLICATION OF EtECTKlClTV AND HEAT AS MOTIVE POWERS. 
At the meetiDg of Ihe British Association, Mr. Petrie stated, as the 
leanlt of careful experimenlB, that a voltaic carrenl of one unit is 
quantity (or that from one ^niia of zinc electro-oxidized per minute), 
and of IDO degrees intensity, represents a dynamic force of 303J 
pounds raised one foot hieh per minute. From this we can infer an 
important fact, that one Borse-power is the theoretic or absolule dy- 
namic force possessed by a cnrrent of electricity derived tiom the con- 
sumption of one and fiily-sii hundredth pounds of zinc per hour in a 
Darnell's battery. But the beat electro-magnetic engine that we can 
hope to see constrocted cannot be expected to give more than half or 
a fourth of this power ; in any case, we see here the limit of power, 
which no perfection of apparatus can make it exceed. Some of the 
best electro-magnetic engines ever invented, which have been tested 
by Mr. Petrie and others on a practically useful scale, have only given 
a power at the rate of fifty to sixty pounds of zinc per horse-power 
per hour. The smallnets of this power in comparison with the ab- 
solute value of the cuireut (1. 56 pounds zinc per horse-power per 
honr) should not occasion surprise, if we consider the present state of 
aleam after many years of improvement. According- to the determi- 
nations of Joule and Rankine on heat, one pound of water raised 1° 
of temperature is equivalent to 700 pounds weight raised one fool. 
But the best Cornish engines only yield one fourteenth of the power 
that the combustion of the carbon actually represents, and many loco- 
motives only one hundredth part, showing what great rewards may 
yet await the exercise of inventive genius in this department, and that 
we need not wonder that we have as yet only obtained one tiiirty-flee- 
ond part of the power possessed by electricity. There is, however, a 
far greater likelihood of obtaining a larger proportian of the real 
power from electricity than liom heat, owing to the character of the 
two agents. If carbon could be burnt or oxidized by the air, directly 
or indirectly, so as to produce electricity instead of heat, one ponnd 
of it would go as far as nine pounds and one third of zinc (m .a Dan- 
iell's battery), chiefly because there are as many atoms in one pound 
of carbon as there are in five pounds and a quarter of zinc, and parity 
because the affinity (for oxy^u) of each atom of (incandescent) car- 
bon is greater than that of an atom of (cold) zinc, minus the affinity 
of the hydrogen for the oxygen in the water of the battery. 

The peculiar mode in which the electric cnrrent produces dynamic 
eSects has led to much miscalculation respecting the power obtain- 
able from it. In any sort of an electric engine, the material to which 
the neighbouring current gives motion, whether it be another movable 
current, or, what is more usnal, a magnetic body, b impelled in one 
direction with a constant force, and this force, whether it be attrac- 
, repulsion, or deflection, is, like the power of gravity, sensibly 



constant at all velocities, provided only the same quantity per d 
of electric current be maintained. This is quite difierent in sieam- 
power, in which the faster the piston moves, the greater is the volume 
of steam per minute that must be supplied to move it, or else the less 
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will be the po'^er with which it mores. This &ct, then, th&t the 
fi»rce with which an electric current of a given quantity acts is the 
eame at an; velocity of motion, bears no anuogy to the case of Bteam, 
but would indicate that the dynamic result obtainable Irom a given 
electric current might be infinitely great, and bo it would be, were it 
not that the part moved alwaye tends to induce a current in the wire 
in a reversed direction ; and Ihia inducing influence, which increftses 
with (ho velocity of motion, conflicta with Ihe original current and re- 
duces its quantity, and consequently the power of the motion and the 
consumption of materials in the battery. Some hate Imag-ined that 
possible alterations in the machine, or in its mode of action, would 
avoid the evil, or even cause the indirect current to flow with the pri- 
mary current instead of againet it. The impossibiti^ of this, though 
Dot readily proved in detail, can be bo at once by reterence to general 
principlcB. If true, it would be a creation of dynamic force, or thr 
evolving of an unlimited force from a limited one. The tendency to 
an opposing induced current in tie primaiy wire is involved in the 
very principle of the system, so that no ingenuity can ever get rid of 
■■ ■ " " Iliei ■ 

low a given rate oi quantity, when the machine is allowed to attain 
rapid motion, is to increase the electro-motive power of the battery, 
the intensity {not Ihe quantity) of the current, bo that it shall be less 
affected by the opposing induction. From a want of a clear appre- 
hension of these princi^CB, inventors have misapprehended the diieo- 
tion in which improvements were to be made, and much ingenuity 
and means have been thus wasted. 

IHPaOVEHENTS IN BATTESIE9. 
FaoF. H. Reinsch describes a Dew Tdtaic battery of considerable 
power without the use of any exciting metal. A common porons cell 
is filled with powdered coke, into which is fixed a rod of coke for con- 
ducting the current. This porous cell is placed in a jar or glaea, 
which is then filled with coarse bruised coke, to which is also con- 
nected a rod of the same material. The coke in the inner cell is 
moistened with nitric acid, that in the external one with a saturated 
solution of common salt. Conducting wires being attached to tho 
wJie cylinders, a tolerably strong conent is indicatd. A small elec- 
tro-magnet has thus been made to sustain half a pound, but a large 
one was not affected. The spark and shock have been very decide^y 
obtained from a single compound cell. — London Athenmim, July. 

Carbon fivm Gca Relorti 03 (fte Nega^ve PMr of the Battery. — At 
the meeting of the Royal Society on March T, a paper was read by 
C. L. Dresser, Esq., on " the application of carbon deposited in gas 
retorts as the negative plate in the nitric-acid voltaic battery." Li re- 
torts used for the destructive distillation of coal to obtain the carbuiet- 
ted hydrogen gas, after a certain time, a deposition of carbonaceoDs 
matter takes place, which finally becomes so thick as to fill up a por- 
tion of the retort with solid substance, and to line the whole with 
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is the prismatic, It inch square on the aide and about? iochea 
long, which is ioimeiaed 4 inches in the acid, and used with ronnd, 
potouB cells, the zinc cylinder being 3 inches in diameter and ii 
inches high. The carbon is cut into thin plates or prisms at an ex- 
pense of about lid. each, and prisms may be obtained 18 inches ioDg, 
The only precautions neceasaiy in using this foroi of carbon are, 
after using the plates, to immerse them for a few mMnents in boiling 
water, to take off the adhering acid, and then dry them. The same 
plates and prisms have been used for months without sny deterioration 
of their conducting power, or any decomposition or alteration. There 
is little difierence between the action of these plates and those of pla- 
tinum, the carbon being perhaps a little the superior. A battery of 
100 plates of carbon costs under £i, while one of platinum, of equal 
- I feo or £ ^0. — Proceeding! of the Boi/al Sodetg, 
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OF THE GALVANIC LIGHT. 



o lighting the 

streets. T^e fint experiment on a large scale came off Dec. 8, 1849. 
lie three principal streets of the city, which radiate in a straight tins 
from the Admiralty towci, were lighted from 7 to to o'clock in the 

eyening. The light waa placed in the central gallery of the tower, 
about &e height of a four-story house, and viae so bright that the eye 
could scarcely endure it for a second. Although the night was per- 
fectly clear, and the stars shining, the rays could be seen sideways 
as they emanated from the light, like the rays of the sun through a 
smalt hole in a dark room. The comer houses, to the distance of 
three or four hundred paces from the towei, were so illuminated that 
you could see a Hy. The gas-lights looked red and smoky, while the 
electric light was daringly white. Seen from the street, the lumi- 
nary looked about sis inches in diameter, and, at a distance, appeared 
like a fire-ball, thrown from a bomb and floating in die air. The 
light often changed its color, and by turns became red, blue, and yel- 
low, which made it more tolerable to the eye. Sometimes it wonld 
Tanish for a moment and reappear with brilliancy. In spite of the 
gas-light, the shadow of the electric light could be clearly distin- 
gui^ked at the distance of about 500 paces, but farther off the gas 
gained the precedence. The battery which delivered the stream is a 
charcoal battery of 185 pieces, each of which is one and a half square 
feet in surface ; the zinc cylinders are fifteen inches high, ten inches 
in diameter, and with at least a third of an inch thickness of nketal. 
A white cylindrical vessel, of a size to correspond, stands within the 
CTlioder, and aerres as a support to the coal which Buirounda it. As 
there was no room in the vicmity of the tower for the erection of this 
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IS battery, it is pat op in two large hklk of the reax building. 
It ia kept heated day and night, the heat and ateam of the acids thus 
becoming intolerable. From the rear building wires are carried aveT 
insulated poets, as in the telegraph, and run up the outside of the 
tower, whence they come in contact with the ctwJ-pointo, which are 
sqnsie rods one quarter of an inch thicli and five inches long, in- 
closed in brass boxes, and regulated as to theit distance from each 
other by screws. The coal boms to the length of about half an inch ; 
beyond this glowing point a large lens is placed, which greatly in- 
creaaes the light. The change of color is caused by the burning of 
the coal when the two poles do not touch, the light appearing blue, 
or yellow, or red, accoroiog as the distance between ^em is greater 
or less. At the aegative pole the coal bums rapidly, and must be 
renewed almost every half^our; this interrupts the light, and is, in 
tact, the worst feature in the whole experiment. A more complete 
apparatus is now in course of erection, in which the coals burn in 
vaeuD, and are regulated by clock-work instead of by the hands. An 
enormous lantern is also placed on the tower. The same galvanio 
light has been applied at Dresden, to imitate the rising of the sun in 
the representation of Meyotbeer's Prophet. The disk of the sun is 
formed by a parabolic concave mirror of about one foot in diameter, 
the coal-points burning in the Ibcus. On accouut of the dazzling bril- 
liancy of the light thus produced, it appears to be more snitable for 
such nses than for illuminating the stfeels- — New York Tribune 
April 10. 

VOLTAIC ABC. 

In a paper presented to the French Academy on Feb. S3, M. Mat- 
tencci commonicates some results to which his esperimenls upon the 
Toltaie arc have led him. They are the following. 1. The temper- 
aluie of the positive pole Is always greater than that of the negative, 
and the dii^rence is greater as the conducting power of the metal 
used is leas. The voltaic arc can only be formed when the poles 
have been brought in contact and then separated, becaose in this way, 
in proportion as they are separated, the conducting power of the cir- 
cuit becomes less at the point of contact, and consequently the heat of 
the extremities increases, whence results the disaggregation of their 
parts. 2. The voltaic arc, which is formed of matter detached from 
the poles, often in a slate of combustion, has a conducting power dif- 
fering with the difierenl metals ; this power is not proportional to that 
of the metal of the poles, but rather varies with the quantity of the 
metal which disappears in the experiment, and as this quantity is 
greater with bad wan wiA good conductors, it follows tliat the eon- 
ducting power of the voltaic arc is greater with the former than with 
the latter. This power is greater than would be at first supposed. 
Thus, in an entirely metallic circuit we obtain in 60 seconds, and in 
the Tollametre, 46 cubic centimetres of gaseous mixture, while we ob- 
tain in (be aaroe time quantities of the. same mixture, expressed by the 
following numbers, varying with the metal used, there always being 
10 • 
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inthe OTcnil slnroinous BTC SmiUimetrsalong: coffer, 83 eabiooiB- 
timetCOT, bnM 06, iron S7, coke 29, sine 35, tin 45. 3. The difler- 
ence in weight in the two poles, after experimenting, Tsriea chie^ 
with Uie elBTBiian of tempentture, other circumstancee being etpiti. 
With coke and iron, it it always the pooitite pole which has dimio- 
iahed Ae moat in weight, bnt with all the other loetals it is the nega- 
live. Witii coke and iron the poaitive point is found oorroded, with 
the others the negatiTe. With poles of brasB it is fonnd that the pos- 
itive pole alwajs increases in weight 4. The elevation of the teo- 
peratuie of the poles, the conducting power of the arc, and the quao' 
tity of matier destrojed, are greater in contmon ail than in rarefied air 
or in hjdrogcn gas. The quantity of matter disappearing in the pro- 
duction of tbe TOltaic arc Taiiea with the position of the are relative to 
the magiketic meridian, being greater when the arc is perpMidioular to 
the meridian than when it is in the same plane. It is slwwn that the 
matter detached from the two polee passes frran the one to the other, 
lie voltaic arc, like the ele^ric spark, decomposes gases through 
which it is transmitted. 

M. Desprelx, in a psper presented to the Frenoh Academy on April 
1, gives the following sa the results of experiments v^oa the voltaic 
are. 1 . The length of the arc increases more rapidly than in propor- 
tion to the number of elements in the battery, when it is placed end to 
end, and the increase is more rapid for small than for large arcs. 
Thus the arc produced by 100 elements is almost quadruple that given 
by 50 elements. 8. If the battery is so atninged as to unite the sina- 
lar poles, that is, " quantitatively," the length of the arc does not in- 
crease in proportion to the number of elements. Thus the arc of 100 
elements being 35.3 millimetres, it is only 69.3 mil. for 600 elements 
arranged in six parallel series, although witen placed end to end they 
give an aro of 183.6 mil. 3. If the positive pole is below, the arc is 
not so long as when it is above. 4. In a plane perpendicular to the 
magnetic meridian, the arc is larger when tne positive pole is lowaida 
the east than when it is towards the west. 

OH THE CAUSE OF THE AITSOBA GOBBALIS. 

" With regard to the origin of the aurora borealia, it senus natural 
to sttribote it to the electric Duid contained in the atmosphere, which 
at neat heighta, where the air is rarefied, must become luminous, as 
under the receiver of an air-pump, and in the barometer vacnnm ; this 
hypothesis would acquire a great probability if we succeeded in prov- 
ing- by direct experiments uiat magnetism exerts an influence upcm 
electric light." 

This extract Irom a memoir 1^ Morlet on the aurora borealis in- 
duced M, de la Rive to communicate to the Paris Academy the fol- 
lowing experiment, showing the influence of magnetism on the light 
produced by ordinary electncal discharges. " I introduce into a glass 
globe, by one of the two tubuluies with which it is furnished, a cylin- 
drical iron bar, of such length that one of its extremities reaches nesx- 
ly to the centre of the globe, while the other extends a short distance 
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•at of tlie tnbu]nTe. The bar is bermeticallj sealed in the tnbulura, 
and cavered tbrougboat its length, except at its two ends, with an 
iaolmling and thick layer of wax. A. copper ring Hurrounds the bu 
aboTe the iaolating ai^&ce in its internal part the nearest to the aids 
of the glube ; fioro this ring proceeds a conducting rod, which, cara- 
full; isolated, tiaierseB the same tnbulure as the iron bai,but without 
commnnicsting with it, and terminates externally in a knob. When, 
by means of a stopcock adjusted to the second lubulure of the globe, 
the air in it is rarefied, the knob is made to communicaie with one of 
the conductors of an electric machine, and the external extremity of 
the iron bar with the other, so that the two electricitieB unite in the 
interior of the globe, forming between the internal extremity of the 
iron bar and the copper line which is at its base a more or leas regu- 
lar &sciale of lig'ht. But if the external extremity of the iron bat ia 
placed in contact with one of the poles of a strong electio-magiMt, 
taking good care to preserve the isolation, the electric light takes a 
very diferent aspect. Instead of issuing, as before, from &e diflbimt 
points of the aorfaee of the terminal part of the iron bar, it is emitted 
onlj from the points which form the contour of this part, so as to oon- 
etitute a continuous luminous ring. This is nut all ; this ring and the 
Inminous jets which emanate from it have a continuous movement of 
Totatioa around the magnetized bar, now in one direction, now in 
another, accordinf to the electric discharges and the direction of the 
magiietization. Lastly, more brilliant jets appear to issue from this 
luminous circumference, without being confounded with those which 
terminate on the ring and from the fascicle. As soon as the mag- 
netization ceases, the luminous phenomena becomes again what it was 
prsTiously, and what it is generally in the experiment known as the 
electrieal egg. 

This experiment appears to account very satisfactorily for what 
pa^es in the phenomena of the aurora borealis ; in 1^, the light 
which results from the union of the two electricities in the part of the 
atmosphere which covers the polar regions, instead of remaining 
vaguely distributed, is carried by the action of the terrestrial magnetimi 
round the magnetic pole of the globe, whence it seems to rise in a re- 
volving column, of which it is the base. We thus understand why 
the magnetic pole is alwE^ the apparent centra wheaoe issues the light 
constituting the aurora Iwrealis, or towards which it appears to con- 
verge. — SiltiittaTt'i Jminud, Mat/, 1S50. 

LAWS AND DBIGIN OF THE AUROBA EOHEALtS. 

PxorEssoR Olhstxd presented to the American Association, at New 

Haven, a paper on the aurora borealis, in which he endeavoured to 



and closed in 1848. He tb«i proceeded to lay down the laws of the 

iihenomraon, as deduced from a large number of facts. Tbey are as 
blloWB : — 
1. That the aurora of the first class usually commence* neat the md 
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o( evening twilight, in the bnu of a northem light, Twembling tiM 
dawn ; llut it uBually arrives it its tnaxiitaan at all places, however 
diiOering in loDgitiide, at the same part of the night, namely, &om ten 
to eleTen o'clock, but more frequently a little before eleven; and that 
anions of the highest order frequently continue all night, while thoee 
of an oidinar; chaiactei commonly end before midnight. 2. That a 
great aurora is usually preceded by a large bani or mud of a peculiar 
wipoT, di^ring in its nature &om ordinary clouds, cmnnonly exhibit- 
ing a milky appearance, but sometimes of a smoky hue, or the two 
mixed together ; and that the extent and density of this auToral vapor, 
resting upon the northern horizon, form the best prognostic we have 
of the probable intensity of the exhibition nhich is to follow, com- 
prising the material of which the successive forms of the aurora are 
constituted. 3. That the auroral aaues, when peculiarly grand, make 
tbeii appearance later than the streams and arches, and usually later 
thiu the corona, continue to a later hour of the night, appear at a 
lower level than the streamerB, and roll upwards, in the direction of 
the streameiB, toward the point of general concourse. 4. That auroral 
exhibitions of the higher order are commonly of great extent, spread- 
ing over no inconsiderable part of the earth's surface, and reaching to 
a great but variable height. 5. The auroras of the first class have 
tltfee distinct forms of periodicity ; — a diumai periodicity, commen- 
cing, arriving at the maximum, and ending, at difierent hours of the 
night, as already asserted ; an aTotual periwlicity, rarely or never oc- 
curring in June, and the greatest number of the highest order cluster- 
ing about November, these last bearing a striking resemblance to each 
other; and a *ecuiiir periodicity, the most remarkable of all, recurring 
in great series, which we have denominated "auroral visitations." 
That the visitationa most marked and best defined occur at intervals 
of about sixty-five years, recurrine Irom the middle of one period to 
the middle of Ihe next period, and last from twenty to twenty-two 
years, making the interval from the end of one lo the beginning of the 
next about forty-five years. 6. That, while the forma of the aurora 
usually appear to be under the control of jnagitetic forces, yet this is 
not always the case, since the arches do not always culminate in the 
magnetic meridian, nor do they always place themselves at right 
angles to that meridian, nor does the efiect on the needle correspond 
to the difierent states of intensity of the aurora. 7. That the aurora 
has remarkable geographUal relations, belonging chiefly to the higher 
latitudes, and only iu the great visitations descending below the lati- 
tude of 40° ; but descending lower on the western th^ on the eastern 
continent, and prevailing more in the northem than in the southern 



Piotessor Olmsted then gave his reasons for thinking that the aurora 
is not produced by electricity or by magnetism, though it apparently 
1,.. .™,B relation to the latter in the forms and poeitiona of its arches, 



n other respects, alter which he stated his grounds for seeking 
lie explanation of the phenomena in the planetary spaces, and 
argued in uvor of its cosmic^ origin ; first, &om the extent of the ex- 



Slanation of the phenomena in the planetary spaces, i 
vor of its cosmical origin ; first, from the extent of the ■ 

hibitioDS, which is greater than could arise from any terrestrial ema- 
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nalioDs oi atmospheric precipitatioriH. Secondly, from ibe vthdtyot 
the motiona, which are too great for any teirestrial foicet. Thirdly, 
from the occurrence of the difierent Btagea of an aurora (the beginning, 
roaximam, and end) at the lame hour of the night, in phices difiering 
widely in loneitvde, which indicates that euccessive portions of the 
earth, in the diumaJ rotation, conie cnder the origin of the aurora situ- 
ated in space. Finally, from the periodicity of the exhibitionB; — the 
diurnal, which shows a relation to the position of the sun with respect 
to its position ; the annual, which indicates a relation of the auroral 
body to the earth's orhit( and especially the Becular, which implies a 
cycle, at the end of which the auroral body and the earth return to the 
eame relative position in the heaTens, while the very existence of such 
a secular periodicity takes the phenomenon out of the pale of terres- 
trial, and places it within the pale of astronomical causes. This theory 
also infers that the autoral body (whence the material of the aurora is 
derived) is a nebulous body of light, semi-transparent, inflammable 
and magnetic matter, revolving around the sun ; and that probably 
there are many sudi collections of nebulous matter difhsed through 
the planetary spaces. It may be remarked that there is, according to 
these views, a great analogy in the origin of the aurora boreoli* and 
of the meteoric showers. 



Tbi Eemie Sdentijigut (or December, 1849, contains an intereMing 
article by Mr. Baumgartner on the above snbject. The following sm 
some of his results. 1. The needle rarely coincides with the point 
which is determined by its astatic state and the tension of its anspen' 
sion thread ; this shows it to be Influenced by an electric current 
&. The variations are of two kinds ; there are some which reach 60°, 
others extend over i° or B'. The first are less frequent, and they difl^r 
so often in direction and intensity that it is impossible to deduce a law 
for them. The small deviations appear connected by a very aimpje 
law. The observations made at Vienna and at Gtatz appear to show 
that, during the day, the electric currents move from Vienna and from 
Gtalz to Semmering, which is more elevated. This direction is in- 
verse during the night. The changes occur after the rising and setting 
of the sun. 3. The regular cunent is less disturbed by the irregular 
one when the air is dry and the sky serene, than when the weather is 
rainy. 4. In general, the current is more intense with short than with 
very long conductors ; often, even, the current of the longer chain is 
opposed to that of the Sorter one. Where there is a difierence of in- 
tensity it is far greater than that which could originate from the renst- 
ance of the longer conductor. When the sky is cloudy and the 
weather stormy, there are frequently observed in the electric con* 
duclor currents sufficiently intense to aSect the ulegraphie indicators, 
which are, however, far from having extreme sensitiveness. In pla- 
cing the conducting wires of the northern telegraph line from Vienna, 
(he woricmen frequently felt a kind of ^aam in handling the wiiw, 
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which ceaaed, howeveT, when thej took the precaution not to touch the 
wJTM with naked hands. These apasms were most freqoenl and in- 
tenae in the higheBt region of the line. Tbe action of atmospheric 
decOicitj on the telegrapbs ii ationger on the appro^h of a Btorm. 

ATHOaPHERtC BLECTKlCITr. 
Thi conncil of tho British Association, in theii report, observe, that 
among the reaulta obtained by the obserratiaDs apon itmospheric elec- 
tricity at Kew, are these. During the twenly-four hours, the electri- 
cal lenuoD of the atmosphere acquires two maxima, about 1 A. M. and 
10 P. M., and suSers two minima, about 4 A. M. and 4 P. M., these 
being alao nearly the houis of barometrical maxima and minima. In 
Ae course of the twehe months there is distinctly a periodicity of elec- 
trical tension ; the maximum for the year being- in tbe depth of winter, 
and the minimum in the height of suDuoer. — London Alhmaam, 

UlSeeonneof a paper on the "eleotrieitjr of the air," Mr, Fara- 
day states the foUowing as th* results obtained by M. Quetelet, of 
Bmaaels, from obsetTaliona oa atmospheric electricity. 1. Its quan- 
tity increases directly with the distance from the earih'e surface. 
9; The electricity is greatest in the coldest months. 3. It is greatest 
at 8 o'clock A. M., and 9 P. M. 4. It is always greatest when the 
sky is clear. 8. The electricity of fog or snow la double that of rain, 
and eqiuil to the mean maximum of tho cold months. 6. During five 
years but twenty-fife instances of the atmosphere being in the negative 
state have been noticed, and these were either directly before or after 
rain or a slonn. 7. The electricity is greatest in quantity when the 
wind is ftom S. E. to E. S. E. and from W. N. W. to N. W. ; the in- 
terposed minima were U W. S. W. to W., and at N. to N. N. W. 

IHPB07EHEHTS IN TELEOBAfHS. 
thelar 
past yea 
thy of n( 

Eieclro^liemicai Tslegraph. — Messrs. Westbrook and Rogers, of 
Baltimore, have received a patent for an improvement in electro-chem- 
ical telegraphs, the claim for which is as foUows : — " What we claim 
is, recording telegraphic signs on the surface of a revolving metallic 
cylinder, plate, ot other equivalent surface, by means of an acidulated 
liquid, ot saline solution, or water, held between the point of the wire 
conductor and the metallic Bur&ce, by means of a non-conducting po- 
rous substance, contained in a glass or other non-conducting resetvoir, 
in which the recording fiuid la contained, to which the electric current 
from a battery is applied by means of any of the known forms of ma- 
nipulators and anvita used for making and breakbg the circnit; the 
recording flnid being applied to the metaUic recording surface, substan- 
tially in tbe manner herein set forth, by which the use of every de- 
Bcription of paper is dispensed with, thereby saving great expense in 
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telBgnphing." It ia stated tfaat the expenae for the leeotdiog fluid 

win be less than one cent per day. — Waihinglon Eem^lic. 

Elearo-themtie telegraph. — Mr. W. S. Tbomu, of Korwicb, N. T. , 
has patented a new telegraph, which is an application of heat aa a snl>~ 
etitute Jbt electricity in lecoiding telegraphic communications. Heat, 
generated b; the electricity paaaing over the wires, is uaed for making 
■sd lecording the letters or the alphabet. The electricit;, aAer it 
reaches the recording instrument, is conducted on to an attenuated pUi- 
tinum point, in contact with the paper, which becomes instantly 
heated, or as suddenly cold, as the circuit ia made or broken, and thus 
the necessaty mark is made. Common dry paper may be used, but 
that chemically prepared is better. — Farmer and Mtcltanic, Fd>. 31. 

The London Bolder for April describes a new telegraph, tnTenlod 
by Mr. A. Mitchell, Ibr transmitting measagea and news by means of 
one wire. Like House's telegraph, it is worked with keys after the 
manner of a piano-forte, the only difference apparently being, that, in- 
stead of printing the letters, a finger is made to point to them on a dial 
on which they are arranged in order. 

&nley's Magneto-eiectric Telegraph. — An experiment has just 
been made, under the direction of the French goTemment, to test the 
efficacy of Mr. Henley's magneto- electric telegraph, whit^ is worked 
without batteries of any kind, and at a fraction of the cost of the vol- 
taic system. The line of railway assumed for the trial was that from 
Paris to Valenciennes. The persons present at the two alations were 
the director of the French telegraph, a commissioner appointed by the 
Belgian government, and a few others. The distance ia 180 miles, 
being the longest telegraph line in Fiance. After a most ealisfaclory 
series of trials on the single distance, first with full power, and after- 
wards with one twentieth of the power, the wires were connected so aa 
to treble the total length of wire, making 540 miles to and from Paris 
and back, the magnetic message being communicated through the first 
wire, back by the second, through die third, and back again by the 
earth. It was not anticipated that the magnet could possibly work 
through this resistance ; but, in fact, it is alleged it waa worked aa 
distinctly and rapidly as when only made lo traverse the 180 miles 
with full power. The ordinary telegraph, with battery power, used 
by the French government, was then put in requiaition ; but not the 
sUghteat effect waa produced. On the single distance even, a signal 
was sometimes not obtained for several minutes, owing, it is said, to 
some fault In the batteries. The government ofBceis and others in- 
spected the working operations, and expressed themselves thoroughly 
satisfied with the saccess of the trial. — London Mining Journal. 

TeUgraphic Manitndator. — Mr. Edward Everett, of Elinois, has in- 
vented a "telegraphic manipulator," which may be uaed either with 
Morse's or Bains's method of communication, as it impresses on paper, 
by a neat and simple mechanism, the dota and marks, which, by both 
these methods, constitute the telegraphic alphabet The prooesa of 
writing by this alphabet has hitherto been the work of great skill, re- 
quiring long practice before the art can be acquired, and great mental 
eflbrt for giving to each dot, line, and intervening space its proper 
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lengllL Bf this machine, the dot, lioe, or combioatton of dota vai 
liaes, representing each letter of the alphabet, is produced b; an al- 
most inatantaueotts action of the electric fluid, proceeding from ^e 
touch of an appiopriaie key, marked »ilh the letter to be repreaented. 
There aie two rows of keys, similar to those of a piano-forte, aufficient 
in DDmber to represent each of the letters of the alphabet, and each ot 
the ten numerals. The keys, marked with the letters which thej rep- 
- ^ arranged in a coDTcnieDt order for the most rapid u 



, s kept in motion by clock- 
work. A single touch of a key produces all the dots and lines which 
represent the appropriate letter. This is done with a speed limited 
only by the canity of the recording instrument at the other end ot 
the Uoe to receive the impreeuons. The dota and marks representing 
each letter, u formed by the machine, are always of uniform dimen- 
sions, and sepaiaied by spaces of uniform length, and the machine is 
so simple ia its constmction as not to be liable to get oat of order. 

SIBHEHS'S TBLXGBAFHIC AFPABATUS. 

A. moRT presented to the French Academy states that M. Sie- 
mens has eKcted an improTement in the arrangement of alphabetic 
telegraphs, by means of which the party receiving the message can, at 
the same time, conimunicate with Uie other party without having re- 
course to a second wire, or in any way distiubing the arrangement of 
the apparatus or interrupting the delivery of the message. The arma- 
ture of the electro-magnet is provided with a lever, about an inch long, 
which produces two very different actiona. The effect of the first is, 
at every double vibration (backwards and forwards), to drive forward 
the wheel, which is mounted upon the Bbaft of the needle or indicator, 
the distance of one tooth, and consequently the needle is carried for- 
ward a letter. By the second action, it breaks the circuit and slops (he 
current &om which it has itself received its motion, bat not nutU it is 
itself stopped in its forward motion, i. e. when the armature, attracted 
by the electro-magnet, has approached aa near the poles as possible ; 
the circuit being ^n broken, the armature ceases to he attracted, and 
being at once drawn back by its spring, the lever returns to its former 
position, the circuit is again completed, and the operation b renewed. 
These isochronal vibrattons would continue as loi^ as the battery fur- 
nished a current of equal intensin. The needle could thus be made to 
move as bat as the eye can read, but its motion would be a series of 
jerks, so that nothing could be distinguished. To remedy this, there is 
a contrivance by wmch the needle may be stopped for a fraction of a 
■econd, so that it will distinctiy point out the letter to which attention 
is to be directed. This is done by having around the dial as many 
stops as there are signs, and upon each stop its sign is marked. On 
pressing the finger upon any one of them, a small vertical rod ia de- 
pressed so as to act as a stop to a horizontal lever parallel to the needle 
aiul mounted on its axis, which amounts to the same thbg as if the 
needle itself were stopped. In sending a message, the finger is to be 
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pressed nuccessivel; upoo the stops correapondine to the signs to be 
transmitted, and when the needle comes round to that sign it will stop. 
The needle at the olhet station will also stop, but not at pieciselj thA 
same instant. If the person there is in doubt as to the sign intended 
he has only to place his linger on a slop to arrest ttie needle at the 
other station. " It will be understood that by this apparatus the com- 
munication will assume the nature of a verbal conversation, in which 
each party can put in his word." 

But instead of resting here, and relying entirely on the correclaesB of 
the party receiving the message, M, Siemens haa arranged a maguetio 
printing apparatus, by means of which the message may be as well 
printed as by a press. This apparatus consists of a vertical shaft sim- 
jlat to the shaft carrying tlie needle, and receiving rotary motion by 
means of similar mechanism, which carries at its upper part thirty hor- 
isontal radiating arms, set in the same plane at equal distances apartj 
on the end of each of which arms is a letter in relief These arms are 
fleiible, and as they act like springs, it is sufficient to drive them up- 
wards agabst the fillet of paper a little above them, and make them 
Eress against it with sufficient force. This paper passes tound about 
alf the circumference of a printing roller provided with printing ink, 
which is only communicated to the paper wnere the types on the arms 
strike. By a peculiar arrangement, uie printing roller, which is ata- 
tionary at the moment of printing, is roadc to turn and carry the paper 
round a suitable distance for the purpose of producing a blank apace aa 
soon as it has received a letter, and a larger space when a word is 
completed. The hammer which strikes the letter underneath is so 
contrived as to do it at the precise moment when this letter stops to re- 
ceive the blow. 

This is but a mere sketch of the report. In concluding, the com- 
mittee say that this system, worked with c! 
contestable a " " ■ 

that with re{, 
other a^habetical apparatus." 



ENGLAND AND FRANCE. 

The project of constructing a submarine telegraph between England 
and France, across the Straits of Dover, first announced during the 
j;ear 184t>,» has been in part accomplished. The following descrip- 
tion of the laying down the wire, wc copy from an English Journal : — 

At one o'clock the steamer Goliah was ready to start across the 
Channel, with all the necessary apparatus on board, and a crew of ■ 
about thirty men. Between the paddle-wheels, in the centre of the 
vessel, was a gigantic drum, oi wheel, nearly fifteen feet long and 
seven feet in diameter, weighing seven- tons, and fixed on a strong 
framework. Upon it was coiled up, in careful, close convolulionB, 
about thirty miles of telegraphic wire, one tenth of an inch in diam- 
eter, incased in a covering of gntta-percha the thickness of the little 

•Sie Annual o/SciefUi^cDiteoverii.ieei}, p. l^ 
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finger. The point ptopoaed to be reached. Cape Grinet, the nearest 
landniaA to the Engliih coast, and between Calais and Boulogne, is a 
distmnceoftwenty-onemilea, so that ft surplus supply of nine miles of 
wire was held in reBetre for the purpose of slackening. The connect- 
ittg wires were placed in readiness at the Goreinineiit pier in the har- 
bour, and likewise at the Cape, where they run up the &ce of the 
aoelirilyi which is 194 feet above the sea-nark. 

Some interesting experiments were fiiat made upon a email scale to 
•how tie pnctieability of the plan, A mile of wire was paid out off 
the dedc, Bom ibe pier to Shakapeare's Cliff, and the sinking process 
waa proved to be a practicable pBrformance. A eommunination was 
^ao sent througb twenty-four nules of wire. On Wednesday morning 
the experiment of uoking aubmarinely waa practically commenced. 
l^Goliahpnt out to the pier, with her telegraphic tackle and appara- 
tue on board, under a calm sea and aky and a favoring wind. The con* 
section betweenthethirtymiles of tele^phic wire was then made good 
t« 300 wds of the same wire inclosed in a leaden tube on shore, to pre- 
vent it being bruised by the shingle on the beach, and to enable the ex- 
peiimraters, as they proceeded out to sea, to send communications on 
^ium. The vessel steamed out at the rate of three ot four miles an 
faonr into the open sea, in a direct track for Cape Grinei. Tlie wire 
weighed five tons and the cylinder two. The operation of pajing out 
the thirty miles of wire commenced on a signal to the sailote to " Go- 
ahead with the wheel, and pay out the wire," which was continnoDsly 
etreamed out over a roller at the alern of the vessel, the men at every 
Iftth of a mile being busily engaged in riveting on to the wire square 
leaden clamps, or weights of iron, from 14 lbs. to SI Iba. in weight, 
which bad the effect of sinking the wire to the bottom, which, on the 
English coastcommencesata depth of 30 feet, and goes on varying from 
Oat to 100 and ISO feet, whichlatter, ot 30 fatboma, is the greatest depth. 

"Die whole of the casting out and sinking was accomplbhed with 
great precision snd success, owing to the favorable state of the day. 
The only conjectured difficulty on the route waa at a point in mid- 
channel, called the Ridge, between which and another inequality called 
the Varne, both well known and dreaded by navi^tors, there is a 
deep Bubmsrine valley, suirounded by ahiiUng sands, the one beino- 
eeventeeu miles in length, and the o^er twelve, and in their vi 
not unlike the voracious one of the Goodwin Sands, ships enc" 

danger and loee their anchors, and trolling nets of fishermen ai_ . 

quenlly lost. Over this, however, Ibe wire wss auccessfally sub- 
merged, below the reach, it is believed, of either ships' anchors, sea- 
animals, or fishing nets. The remainder of the route, though rought 
^^ ., ^"-g the ' -^ ti — ...111. 



.— „ — of France, was Bccotoplished cleverly, but 

slowly. A eommtmicaUon, dated Cape Grinez, Coaat of France, haL 
P"*J. sight, P. M., and received at Dover by submarine telegraph, waa 
as follows: — "The€ioliah has just arrived in safety, and the com- 
plete connection of tiie under-water wire with that left at Dover this 
mommg IS being mn up the feee of the cliff; complimentary inter- 
changes ate passing betvreen Franoe and England, under the strait and 
through it, for the first time." 
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Notwithaundinc this i^parentlv succeaafnl lesnlt of ibe wotk, the 
line was cut asnnaer soon after the coaaection wsa corcmleted on the 
rocks near Cape Grinei, the phjsical configuration of the French 
coast being tety nntiiToroble. The precise point where the breakage 
took place was about two hundred yards out lo sea, Jost where the 
twenty miles of electric line that had been laid down from Dover joins 
on to a leaden tube desiKned to protect it from the surge beatingf 
against the beach, and which also serves a similar purpose up the 
front of the cliff to the station upon the top. The leaden conductor, 
it would appear, was of too soft a texture to resist the oscillation of 
the sea, and thereby became detached from the coil of gutta-percha 
wire that was thought to have been safel; incased in it. The occur- 
rence was, of course, quickly detected by the sudden cessation of the 
series of communications, though it was at first a perplexing point to 
discover at what precise spot the wire was broken or at fault. This, 
however, was done by hauling up the line at internals, a process 
which disclosed the gratifying fact, that, since its first sinking, it had 
remained m situ at the bottom of (he sea, in ooasequenoe of tl^ leaden 
weights or clamps that were strung to it at every sixteenth of a mil«. 
The experiment, as far as it has gone, proves the possibility of the 
gatta percha wire resisting the action of the salt water, of the &ct of 
Its being a perfect waterproof insulator, and that the weights on the 
wire are sufficient to prevent it being drifted away by the cnrrents, , 
and for sinking it in the sands. 

The work at present has been suspended, but will be resamed again 
during the spring of 1851 ; a somewhat diSeient plan, however, has 
been proposed to be followed from that at first adopted. InstMif of 
one slender wire, it is intended lo Isy down cables inclosing fbni lines. 
These cables will be composed of gutta-percha, fbor or five incites in 
thickness, the whole incased ill wire rope, chemically prepared, to 
protect it from rot, and kyonized. There will be two of these cables, 
each twenty miles long, and three miles apart, the whole weight rep- 
resenting 400 tons ; and it is expected, when <diained down In the 
bottom of the sea, they will be of snfficient consistency and Strang to 
resist the anchor of a ISO-gon ship. The expense of the esbles is 
estimated at £40,000. It is thought that the whole work may be 
accomplished by May, 1851. 



At the Charleston meeting of the Aroerieao AssociatioD, Lientwant 
Maury, after giving a description of Dr. Locke's electro-dirmiogTaph,* 
remarked that it had occurred to him that, by means of it, the fignw 
and density of the earth, the height of moontaios, and difiereBoea in 
the density of ihe interior strata Setwem the centre and surfsee of the 
earth, at diflerent places, might be determined. PiofeMor Keith had, 
by means of two globules of mercury to each, coDTerted two otiter 

*SnAmniiiiii/8deittiJb: MnVMry, 18W, p. Ul. 
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elocka into elactTO-chroaographB. The index ci a poinlei U> the pen- 
dalum passed ihrougb a. globule of mercury at the lowest part of the 
Bic of each vibration, wid while this pointer was in transit through 
this globule, the circuit was complete, and the recording pen ntade a 
4ot on the reKistering sorfaoe. The other globule was placed in the 
upper part of the clock, and so situated that a little metallic pin at- 
tachnl to the axis of the secoods wheel would pass through it at eret; 
sixtieth second. As the circuit through this globule was the shorter, 
the fluid, abandoning the long one through the pendulum, would take 
the diorter route b^, and Uie pen would thus omit to make a dot at 
the oompletioQ of every minute. If we suppose the mean-time and 
sidereal clocks «ach to run with a rate equal to Os. 0, and their pens 
eaoh in connection with the register, we shall find that the pen of Ihe 
latter will make 366 dots while that of the former ia making 365 near- 
ly, so that if the paper move under the pen at the rale of an inch per 
second, the distance between the dots of the two pens at a given sec- 
ond will difier tiom tho distance between thero the next second the 
305tb part of an inch nearly. lieutenant Maurj illustrates what he 
means, and remarks that by a powerful microscope it would be possible 
to measure with considerable accuracy the 36,&l>0th [art of a second. 
With such refinement in the recording and subdivision of time, if 
two experimental pendulums, nearly duplicates of each other, were 
freely suspended and vibrated, the one in New Orleans, and the other 
near the same meridian on the borders of the great American I^es, 
for instance, and if these pendulums were further so arranged as to 
m^e and break circuit, so as to record their vibrations in Washing- 
ton with the standard clock of the Observatory, and if, after these vi- 
brations had been continued till one pendulum had gained a vibration 
upon the other, the two were made to change places, and vibrated for 
*. lixe ^riod, we should, theoretically at least, have afforded to us 
tare facilities for determining an arc of the meridian. If now the two 
pendnlums were placed on the same parallel of latitude, one on the 
Atlantic and the other in the Mississippi vsiiey, for instance, and 
vibrated, reversed, and vibrated as Ejefore, the data would be complete, 
theoretically speaking, for determining both figure and'density. 

By vibrating one pendulum on a mountain and another on the sea- 
shore, or at some known elevation above tide-water, we should in the 
same manner procure the date for determining the difierence between 
the distance of the two Btatioos from the centre of the earth, that is, 
the height of the mountain. In a similar manner might be determined 
the di^rences in the density of the strata interposed between the 
centre and sur&ce of the earth at different places, and also, from the 
mfluence of the moon on the pendulum, we might derive the elements 
for determining the mass of that planet. This is all true theoretically, 
but whether it could be done in practice ia perhaps doubtfiil. 

Ijeulenant Manry also stated that experiments already made en- 
conragad him to hope thai Ihe electro^chroDOgrapbic clock might be 
used, not only to drive the madiinery of the tegisteriDg apparatus, but 
to drive the clock-work of the equatorial also. 
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M. Mdkcb States in the Omtptet Rendu* that be hu diaMTand a 
meaas of canaio^ an electrical machioe to work in bU wealkeis. TUa 
meanB cimsiBU in traciaK a slight line of tallow on each aide of (ha 
plate boa die centre to toe circurafereBoe. If this be dime in weather 
when scarcely any thins can be got from the machine, it will be aeen, 
from the lust turn of the plate, that eveir tfainff ia chui^, and that 
it will per&nn perfectly. If the glass pillara which sapport tha con- 
ductor are not covered with a coating of gum-lac, tallow should ^so 
be applied lightly to them, and then rufated off with a dry cloth. It 
is evident that in these operations the object is to inteipoae an in^Mi- 
ceptible coating of &tty matter between the suifaoe of the gl»M sod 
die ambi«)t air charged with aqueoas vapor. 

ELECTBO-DTNAUOUETEB. 

WiBER baa invented a new and very ingeniona instnunent, wfaidi 
he calls an eledro-dyutmorneter. It coosists of two coils of £iw wire, 
the wnaltei of which ia suspended within the other by a bifilsr srapen- 
aion, BO that their centres coincide BEid their axes are at right n^e*. 
He calls the latter " tbe multiplier," the other " the bifilar (or TaiLber 
suspended) c»il." They are so connected that the currMit to be ex- 
amined, traversing the nraltiplier, passes by suspending wires thnra^ 
die suspended coil, which turns by their mutual action through an 
angle, whose tangent measures the intensity of their action. Tbe 
angle ia measured, as in the German mantetometeis, W obserring 
with a telescope the reflection of a scale placed at a considerable dis- 
tance in the mirror, carried by die hiSlar coil. Tbe action between 
tbe coils is as the square of the intensity of the current, while that 
exerted on tbe needle of a rheometer is simply as the intonaity. — Lord 
Boaae'i Address before the Soyal Sodety. 

LAMF-LIGHTINO BY ELECTRICITT. 
The Paris correspondent of tbe Lemdon Times writes as fbllowa : — 
" A rapid and scientilic mode of lighting and eitingui^ng poblio 
pas-burners has been invented by a person named Villatte. The open* 
ing of the burner of each lamp is covered with a piece of soft iron, 
mounted upon a hinge. In connection with this ia a wire, extending 
from a galvanic battery the entire length of the service of the gas- 
lampa, and close to the orifice of each burner is a small slip of pbti- 
num. The soft iron, becoming a magnet when acted upon by the 
electric flnid, opens or closes the orifice, according to the motion im- 

GTiad lo it ; the platinum ignites when it is necessary to light dia 
nps; and thus every lamp in a large town may be lighted or ex- 
tinguished simultaneously, by a different action on the magnetized 
iron." 

11" 
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VELOCITY OF ELECTRICITY. 

Dr. B. a. Goold, Jb. read to the Amencan AsaociRtion, at New 
Haven, and has since pnblished in Siffinum's Journal for Jannary, a 
paper on the veloeinr of the galvanic current thiough the telern^ b 
irirea. It is probably the mort elaborate commaDication which haa 
appealed upon this inleraBiing aubject, containing aome new views and 
much Aat is inleresting. Any attempt to give a complete abstract- 
would be impossible, and we mnst in a great measure confine ourselvea 
to the rMolls arrived at. The experiments upon which they are 
fomided were made on Feb. 4, under the direction of the officers of 
the Coast SnrvOT, cm a line 1,015 miles in length, extending from 
Washinglon to St. Louis, with stationa at Pittsburg, Cincinnati, and 
LmiisTille. 

After glancing at the history of this qnestirai and the TiiriotiB experi- 
ments and views of Walker, Mitchel, Fiieau, and others, the author 
goes on to give a detailed and popular account of the whole mode of 
opwation in determining this mieresting, but difficult queation, ex- 
pla^iing the diffeient sources of error and the means of obviating or 
eliminating them as far as possible. Disputed points in the theory of 
the electric action in these cases are discosaed, and arguments bronghl 
forward on one side and the other. The questions upon which the 
most stress is laid are, — 1st. Whether the stations on the line re- 
ceived the signal pauses successively in their order of distance, and 
after intervale directly pioporiionaie to their distance from the place 
where the signal was made. Dr. Gould says, " We ore justified in 
assuming that the signals given by making and breaking the galvanic 
eircoit m the telegraph reach the several stations successively in their 
order of distance, and travelling with a finite and measurable velocity." 
Sd. Whether we are to consider, when the two distajit extremities 
of a line of wire communicate with the earth at a distance of many 
hDndted miles from one another, that there is a special line of tension 
through the earth from one extremity to the other, and that a signal 
is coimnuuicated &om terminus to tenninua through the ground, in 
the same manner as it is through the wire, or may we consider the 
earth as a huge receplacle, to speak meiaphoricaliy, capable of receiv- 
ing or imparling any amount of electricity at any time? The author 
sums up the argument on both aides, and says, " From all these con- 
siderations I infer that in the St. Louis and Washington experiment* 
for velocity, which were, of all that have been made, the most favor- 
able for exhibiting the phenomena, the signals were in no case trans- 
mitted throagh the ground." 

The general conclusion of the whole paper is as follows: — "Our 
results, obtained from different data, accord so well with one another, 
as to make it appear very improbable Ihat the velocity of the propaga- 
tion of the electric slate produced in tha tclepraph wires by a galvanic 
battery is more than 20,000 or less than 13,000 miles per second." 
By taking the mean of the results of all the experiments made by the 
Coast Survey, 15,890 miles per second is the velocity obtained. 

Wheatslone, it will tie remembered, obtained some years since a 
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velocit; in eopper wire of 388,000 miles pet Becood, but a momeat'a 
consideratioD will show ihat Ihe two results are not iaconsistent. 
The wire used in the AmeiicHii experiments was of. iron, and aboat 
three millimetrea in diameter, while Wheatstone's copper wire waa 
l.Tmil. in diameter. We have every reasoo for believing that the ve- 
locity with which electricity ia conducted varies with the conducting 
power of the medium, and should thereibre naturally anticipate that 
this velocity would be found gteatei in copper than in iron, for the 
conducting power of iron is less than eighteen hundredths of that of 
copper at (P C. Moreover, Whealstone used machine electricity of ■ 
the highest possible tension. 

Besides these results of Wbeatstoue and Gould, ne may stale that 
Walker baa found a velocity of from 10,000 to 19,000 miles per sec- 
ond, Mitchel of 30,000 miles a second, and Fizeau and Gounelle, 
by eiperimenta made the present year, of 63,S00 miles in an iron wire 
4 miUjioetres in diameter, and of 110,000 miles in copper wire S.Smil, 
in thickQees. The latter genilemea also lofei, that the two electrici- 
ties are propagated with the same velocity, that the tension of the 
electricity has no influence on the velocity, that the velocity does not 
vary with the section of the conducting material, but only with its 
nature, and then not in the ratio of the condnctive power, and that the 
discontinuous currenls "experience a difiiision, m consequence of 
which thej occupy a space greater at the point of arrival than of de- 
It is proper to add, that Dr. Gould suggests that, after all, the *ela- 
eitjr is difierent at difierent parte of the line, and there are some &cta 
which &vor this auggesUon. 

Prof. Bache, in communicating to the American Association at 
Charleston Walker's results, referred to above, stated that one inter- 
eating fact observed in making these experiments is, that the telegraph 
line, when connected with a battery in action, propagates the hydro- 
galvanic waves in either direction, without interferenoe. As sevend 
successive syllaJiles of sound may set out in succession from the same 
place, and be on their way at the same time to the listener at a dis- 
tance, 80, also, where the telegraph line is long enough, several waves 
may be on their way from the signal station, before tlie first one 
reai^es the receiving station. Two persons at a distance may pro- 
nounce several Bvllables at the same time, and each hear those emitted 
by the other. So, on a telegraph line of two or three thousand miles 
in length, in the air, and the same in the ground, two operators may, 
at the same instant, commence a series of several data and lines, and 
each receive the other's writing, though the waves have crossed each 
other on the way. 

DTNAHIC FHENOUENA OF TBE LEYDEH JAB. 

At the meeting of the American Association at New Haven, Pro- 
fessor Henry gave an account of his investigations of the discharge of 
a Leyden jar. On this subject he had made several thousand experi- 
ments. All the complex pnenomona he had observed could be refer- 
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led to aieriMof <iacillati<mBin the dieeh«g« of fte jar. If ve m i ofl 
the hjpotheua of a single flaid, then we aluJI be obliged lo irdmit that 
the eqniUbTiiiin of the fluid, after a dischsrge take* place, bj a Mriea 
of oaeilbtioM, giadoallj diminidiCiB in ioteiudijr and magnilade. He 
had been enabled to ahow eflecta from five of theae wave* in niceta- 
nos. The rneau ased fot detennining the exiatenoe of theae vatea 
waa that of (he magnetiaatioii of steel needlM, introdDeed into the 
axis of a Bpiral. A needle of thiakind, it is weH koomt, iamse^i- 
ble of receivinr a definite amount of magnetism, which is called ill 
saturatioo. Now, if the needle be of such a stie as to be magnetized 
to sstuTation by the principal discharge, it will ootae ont of the spird 
magnetised to a k«a degree dian that of Bataration, by the amount of 
the adveTse Inflaenee of the oscillations in the oppoaile direction to 
d)at of the principal discharge. If the quantity of electricitj be in- 
creaaed, the power of the second wave may be so exalted that the 
needle will exhibit no magnetism ; the whole effect of the first or 
principal wave will be neutralized by the actkn of the aeoend. If the 
quantity of electricity be greater than this, then the needle will be 



lalbe power of the 



a a pvper presented to the FVench Aeademj od Haj 
90, gives the leonlts of an inveatigation of some qnestions connected 
with the relations existing between heat, light, and electricity. He 
finds that the intenaity of ths electric spark is in an invetee ratio to 
the reeistsJice of the circnit. " In comparing the inleueitiee of many 

rks prodnced simultaoeonsly in the same circuit by a discharge of 
condenser, I have arrived at the following resnlts: — I. When 
several aparks are produced aimultaneoasly in Uie same circnit by the 
discharge of a battery, their intensity is diflerent and proportiraiai for 
each to die square of the quantity of electricity furnished by the con- 
denser, and to the tension of the electric fluid at the point of eiplosion. 
3. If the negative pole of a spark commanitatea wiUi the groimd, the 
positive pole being isolated, the illuminating power is twice as great 
as if the positive pole communicated witii the ground, and the qnanti- 
tiea of electricity prodnctng the explosion in these two cases are to 
each odier as v^9 to 1. In gaaea, the resistance to electric explosion 
is proportional to their pressure. 



In experimenting with my great magnet, a new property of the sec- 
ondary spark has been discovered, and some very interesting facts eli- 
cited. I will premise that the helix, nearly a foot in diameter each way, 
when charged by the battery, draws up within it in a vertical position 
a huge bar of iron weighing 300 pounds, through a distance of ten 
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spark ia produced ciglii inches in knglh. The moet intereBting le^ 
tare of this sparli is the modification of its form and sound by the ac- 
tion of magnetisra. When the spark is produceil at a distance bom 
the magnet, it ia readily elongated to six or eight inches, and 1 pie- 
sunie might be obtained a foot or more in lansth if the wires were 
separated with the velocity of a cannon-ball. In this case there is 
little or no noise made by the spark, but as the spark is produced 
nearer to the magnetio pole the sound increases, until at last, when 
close \o the pole, each spark makes a report as loud as a pistol. The 
spark also diminishes in length, and ia spread out as large as the pahn 
of the hand. There ia an effect here somewhat analogous to tbat pro- 
duced by a maimet upon the arc of fiame betweeu charcoal points. — 
Prof. Qtariei 6, Page, SUlinum'i Journal, Nov. 



CURIOUS BLEOTEICAL 1 
PaoF. LooMis described to the American Association at New Ha- 
ven some curious electrical phenomena observed in certain houses. 
" Within the past two years, several houses in the city of New York 
have exhibited eleclti<4l phenomena in a very remarkable degree. 
For months in eucceasion, thej have emitted sparks of considerable 
intensity, accompanied by a loud snap. A stranger, upon entering 
one of these electrical houses, in attempting to shake hajida with the 
inma.te8, receives a shock, which is quite noticeable and somewhat 
unpleasant. Ladies, in attempliug to kiss each other, ue saluted by 
a, spark. A spark is perceived whenever the hand ia brought near to 
the knob of a door, the gilded frame of a mirror, the gas pipes, or 
any metallic body, especially when this body communicates freely 
with the earth. Li one house, which I have had the opportunity to 
examine, a cl^ild, in taking hold of the knob of a door, received so 
severe a shock that it ran off in great fright. The lady of the house, 
in approaching the speaking-Cube to give orders to the servants, re- 
ceived a very unpleasant shock in the mouth, and was very much 
annoyed by the electricity, until she learned Gist to touch the tube 
with her finger. In passing from one parlour to the other, if she 
chanced to step upon the brass plate which served aa a slide for the 
folding-doors, she received an unpleasant shock in the foot. When 
she touched her finger to the chandelier there appeared a brilliant 
spark and a snap. After a caretiil examination of several cases of 
this kind, I have come to the concluaion that the electricity is created 
by the ftietion of the shoes of the inmates upon the carpels of the 
house. I have found, by direct experiment, tlut electricity ia excited 
by the friction of leadier upon woollen cloth. It may be thought re- 
markable that the electricity should be intense enough to give a bright 
spark. In order to produce this efiect, there must be a combination 
of aeveral favorable circumstances. The carpet, or at least its upper 
surface, must be etitirely of wool, and of a cloee texture, in order to 
furnish an Bbaodaitce of electricity. So &i as I have bad oppottnnity 
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to jndRs, I infer ibat heavy veWet oarpeU uuwet this pnirxwe beat. 
Two utickneaseg of ingrain carpeting answer Tery well. A dni^et 
epresd upon an ingraiD carpet jielda a good supply of the fluid ■ The 
etfect of the increased thickntoa is obrioosly to improve the insulation 
of the carpet. The carpet mnit be quite dry, and also the floor of 
the room, so that the fluid ma; not be conveyed away as soon as it is 
excited. This will not generuly be the case, except in winter, and in 
rooms which are babilualty kept quite warm. In warm weatlier, only 
feeble signs of electricity are obta.uied. The rubber, that ia, the ahoe, 
mnst also be dry, and it must be rubbed upon the carpet aranewltat 
TigoroDsly." Id instances where persons are said to have drawn 
electrio sparks ftom a coal stove and a common grate. Prof Loomi* 
coosiders it probable that ttie experimenter, and not the stove or grate, 
was the eleotrified body. 

FBO?BB LEKOTB OF LIGHTNIIia COHDITCTOBB. 
Tbb rule prescribed by the French Academy is, that a lightning-rod 
will protect a circle whose radius is twice the height of the rod ; hut 
Prof. Loorais cited to the Aioencan Association at New Haven an in- 
stance which, be aays, " demoostrstes to my mind that it is unsafe to 
rely upon a rod to protect a circle of a rsdiua larger than one and a lialf 
times the height of the rod, at least upon the west side, whence meet 
of oar thunder-showers come." These obeerrations drew out various 
remarks. Prof Henry stated that he had found in trees struck by 
lightning that there would be no traces of electricity on the upper 
branches, hut it appeared to strike at the niaia trunk. He had ob- 
served that, when the color of the electric discharge ia red, it indicates 
that the electricity is very high. 

DSe OP OUTTA-PEBCHA A3 MEANS OF ELECTRICAL EXCITATtOH. 



carrying two wooden toilets, the lower one being about sis inches ia 
diameter, and having a buidle attached to the axle. The upper roller 
b about half as large. A band of thin sheet gutta-percha, about four 
inches wide, ia made to pass round the rollers, fltting them very tichtly. 
Near the upper roller are two cushions covered with silk, and con- 
nected together so as to press upon opposite sides of the gutta-perclia 
at their upper extremities, and opening towards their lower extremities 
at an angle of about twenty degrees. When the handle of the ma- 
chine ia turned, causing tlie gutta-percha band to pass over the rolleis 
at a moderate velocity, eleotncity is given off about three or four inches 
below the cudiions, and by applying a conductor the apparatus may 
be used as a common electrical machine. The quantity of electricity 
developed incieases with the suriace of gutta-perclia. Gutta-pereh« 
may be excited both positively and negatively. If a atrip about two 
feet l<Hig and two inches wide be laid on a surface and rubbed, the two 
extmoitiea when suspended in the air repel each other, tnd the eleO' 
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triein developed is that tamied "resinous." BuliftheBlrip be folded 
double snd tubbed, the upper side exhibits " resinous," and the low- 
er side "vitreous," electricity, and the two extremities attract each 

A posiaeript describes an improvement on this machine, in which a 
thicker d^ription of band is used. The two Toilers are of eqnal 
siie, and the lubbets, which are brushes of bristles, four in number. 



of the machine, is applied, similar io form to the conductor of the plate- 
glass machines ; and there is a tightenincrapparatus, to correct the ex- 
pansion and contraction of the band. The elscthciiy given off ap- 
pesTB to be of higher inlensi^, and, under favorable states of the 
weather, nearly as much ia qoaatity as that of an ordinary plate-glass 



At the meeting of the Societv of Arts on Dec. IS, 1849, Mr. 
Highton drew attenUon to Capt. Inbctson's application of the process 
of electrotyping to the preservation of the form of nataral objects, 
auch as animals, insects, plants, &c. The process ts as follows. 
A3 it would be impossible to coat the whole surface of the object with 
plumbago (which is the ordinary mode of preparing non-metallic sub- 
stances for the process of electro-deposition), on account of the extreme 
delicacy and minuteness of some of the parts, the insect, leaf, or 
flower is first steeped in a, solution of phosphorus, and afterwards in a 
solution of nitrate of silver ; when the phosphorus causes the silver to 
precipitate upon the object, and thus form a very Ihin metallic coating 
over every part of it. Upon this a thicker deposit of metal is obtained 
by the electrotype process, ailer which two or three small holes are 
made through the coating, and the specimen is subjected to heat povr 
erful enough to drive off all the moisture. — London Journal of Am, 
Fa. 

CONDUCTING POWEK OF ACIDS. 

Ih a memoir presented to the French Academy on " the conducting 

power of acids and tiie development of electricity in the combination 

ol acids and bases," M. Matteucci stales the following observations 

and conclusions. It is proved inconlestably, that there is a develop- 
ment of electricity in the combination of nitric acid and potash, even 
when there is no metal in the circuit, and that the current ia directed 
&oro the alkali to the acid in the point where the chemical action ia 
the most intense. However little the nature of the adds and alkalies 
which compose this quau battery is varied, we easily perceive that 
nitric acid and potash fonn the strongest electric combination of tbia 

Tn comparing the conducting power of acids and alkalies as afficted 
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by a TBiiation of density, M. Matleaccl oblained theise remits. In 
sulphuric acid, if we take as unity ita conducting power when the 
density is I.IBS, we find that at a density of 1.030 the condacting 
power is 0.301, and increases til) etadensi^of 1.359 it is 1.000, after 
which it diminiahe* till at a density of 1.B67 il ia only 0.344. With 
nitric acid the quantity of hydrogen gaa developed at the negative pole 
is up to a density of 1.07S, the same as that with sulphuric acid, and 
in proportion as the densit}^ is increased the quantity of hydrogen 
diminiahea, so that at a density of 1.315 there is no further develop- 
ment of it. With nitric acid the quantity of oxygen gas developed at 
the positive pole diminishes as the density of the acid increases. With 
solutiouB of nitric acid having a density of 1.076 to 1.168, the quantity 
of oxygen developed at the positive pole ia always greater than that 
in B solution of aulphatic acid. The relation between the oxygen ob- 
tained in nitric and in aolphuric acid is as 1.3 to 1. It follows from 
these experiments, that in nitric acid it is the water alone which is de- 
composed. Nitric acid at a density of 1.315 condncts belter than acid 
of a greater or leas density. Nitric acid diflera from sulphuric in this 
respect, that the former at its greateat density of 1.50 conducts better 
than at 1. 10. A solution of nitric acid at a density of 1.076 has the 
same conducting power as sulphuric acid at its maximum, that is, at 
1.193. With hydrochloric acid the conducting power increases from a 
density of 1.076 to 1.114, after which it decreases, snd at 1.180 it 
conducts worse than at 1.163. At a density of 1.0S3 it has a con- 
ducting power equal to that of salnhuric acid at its maximum. The 
conducting power of oxalic and p\iosphoric acid increases with the, 
density of the solutions. Pbosphoiic acid at l.llS has the same con- 
dncttng power as sulphnrto acid at I. OBI. A solution saturated with 
oxalic acid haa about the same power as a very weak solution of sul- 
phuric acid at a density of LOSS. The author then details some fur- 
ther experiments, and at the close remarks: — " It would, then, be im- 
possible to conclude from these experiments that the development of 
electricity in the combination of acids and nzides is subject to the same 
law as ie electricity developed in the oxidation of a metal. The great 
conducting power of very concentrated nitric acid explains, in part at 
leaat, the superiority of this acid over the others in the development 
of electricity produced by its combination with the oxides." 

TARIATI0;4S OF THE fiUGNETIG FOECES. 
Prof. W. A, Norton communicates to SKimon's Journal for No- 
vember a paper on the diurnal and annual variations of the magnetic 
needle, in continuation of a former paper on the same subject.* The 
conclnsions derived from both papers are as follows : — 1 . The diurnal 
and annual variations of the horizontal magnetic intensity are dae lo 
the joint operation of the variations of temperature and of humidity. 
3. The similar variations in the height of the barometer are attribu- 
table to the same causes, the variations in both cases following the 

* See Annval of Sciinlifc DiicoTtTi/. tf«l, p, I3S. 
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nine Uw, with the excepUon that the mAximA of the one element oo- 
001 At the sune hours as the minima of the other. 3. The obgerred 
Tuiations of the hoiiiontal magnetic intensity are legitiroale ctmse- 
qaencee of the thermal theory of lerreBtriiil ma^etiBin ; grantinfr lliat 
lAoistuTe hSA a magnetic action. 4. -The deviationH in the variations 
of the horizontal force fi:om the law of proportionality to temperalure, 
are caused by the deposition of vapor from the atmosphere, and its 
evaporation from the earth's aur&ce. 5. The diurnal variationa of the 
vertical magnetic intensity are for the most part in accordance with 
the idea that they arise from variations in the diSerence hetween the 
temperatare at the station of the needle and that at a place north or 
BDuUi of it. 6. The connection hetween the diurnal variations of the 
deolinatioa and those of the horiTontal force, which is Aodoubled, may 
be described as follows: — When the curve ahowing the diarnal vari- 
ations of the horizonlaJ force is concave upward, the declination (west- 
erly) is increasing; when convex npwaifl, it ia decreAsing. Conae- 
quently the maxima and minima of declination must be coatemporane- 
ous with the points of inflection of the cuive of horizontal force. 
7. The annoal variationa of declination appear to be maml^ depen- 
dent upon an annual oecillaiory movement ol the isotheimal line. 

OZTGEN MAGNETIC. 

Thk Bakerian lecture was delivered on Nov. 28, by Prof. Faraday. 

VT- »o.. « — , gpjy glance at the highly intereating investifrations laid 



not appear to resemble those of attraction or repulsion of the ordinary 
kind, but to be of a differential action, dependent perhaps upon the 
manner in which the lines of magnetic force were afiecled in passing 
from one to the other during their course from pole to pole, the difier- 
ential action being in ordinary cases between the body experitnented 
with and the medium surrounding it and the poles, A method of 



magnetic field, approach, or aie driven ^tthei off, according as they 
contain gases maguetic ot diamagaelic in relation to air. Oxygen 
passes inwards or tends towards the magnetic axis. Perceiving ^t 
if two like bubbles were set on oppoaile sides of a magnetic core or 
keeper cut into the shape of an hour-glass, they would compensate 
each other, both for their own diamagnetic matter and for the air which 
they would virtually displace, and that only the contents of the bulba 
would be virtually in a diOerential relation to each other, the author 
passed from bubbles of soapy water to others of glass ; and then con- 
structed a difierential torsion balance, to which these could be attached, 
of the following nature : — A horizontal lever was suspended hy co- 
coon silk, and at light anglea to the end of one arm was attached a 
horizontal cross-bat, on which, at about an inch aad a half apart, and 
equidistant from the horizontal lever, were suspended the glass bub- 
bles ; tind then the whole being adjusted so that one bubble should be 
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an ofw ride of the iron core, and the otbei on the other side, m; iit- 
ferenee in their tendency to eet inwards or outmrds fhnn die axisi 
tine oBusei them to take np their places of rest at distent distan 
Awn the magnetio axia ; and the power necessary to bring them tc 
equidistant poeition becomes a measure of their relative magnetic ta 
diamagnetic force. 

In the first place, different gases were tried against each other, and 
when osygen was one of them it went bwarda, driviDg etery other 
outwards. The other gsAea, when compared ti^lher, gave nearly 
equal leealta, and require a more delicate balance to determine the 
amount of their respectire forces. The author now conceived that he 
had attained the long'«oaght power of examining gaaeous bodies in 
relation to the effects of heat and expansion tepaiately, and proceeded 
to investigate the latter point. For this purpose he prepared glass 
bubbles containing a full atmosphere, or half an atmosphere, oi any 
other proportion of a given gas, having thus the power of diluling it 
without the addition of any other body. The eB^i was meet striking. 
When nitrogen and oxygen bubbles were put into the balance, each 
at one atmosphere, the aiygcn drove the nitrogen out powerfully 
Wh«t the oxygen bubble ivas replaced by other bubbles containing 
oxygen, the tendency inwards of the oxygen was less powerful ; and 
when what may be called an oxygen vacuum (being a bulb filled with 
oxygen, exhaitated, and then hermetically sealed) was put up, it simply 
balanced the nitrogen bubble. Oxygen at half ui atmosphere was 
less magnetic than at one atmosphere, but more magnetic than other 
oxygen at one third of an atmosphere, and that at onethird surpassed 
a vacuum. In fact, the bubble with its contents was more magnetic 
in proportion to the oxygen it OHitained. On the other hand, nitrogen 
showed no difference of this kind. Other gases (except olefiant and 
o^ogen) seenied in this first rough apparatus to be in the same con- 

Hence the author decides upon the place for zero, and concludes 
that simple space presents that case. When matter is added to space, 
it carries its own property with it there, adding either magnetic or 
diamagnelic force to the space so occupied in proportion to uie quan- 
tity of matter employed ; and now, thinking that the point of zero is 
well determined, he concludes to use the word magnetic as a general 
term, and to distinguish the two classes of magnetic bodies into para- 
magnetic and diamagnetic Bubstances. — Brewitar't . PlulotophiaU 
Magazine, Supplemmt. 

Owing to the importance of this subject, we insert a somewhat more 
popular report of this lecture from the Mining Journal, 

After stating that he had shown, three years since, that oxygen is 
highly magnetic, he said he had of late, by means of a peculiar dif- 
ferential torsion balance, ascertained that as the oxygen is dense or 
rare, it gains or losea for a given volume proportionahly of its magnetic 
power, and that as its temperatnre is lowered or raised, it also gains 
or loses in the degree of its magnetic foree. Nitrogen undergoes no 
changes of this kind; but the atmosphere, as a whole, is afiected 
through the oxygen it contains. These changes are within the range 
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of the daily Tariation of lempera^re, and the ur thns healed and 
cooled officts the lines of magoetic force which pass through it ia 
their course from the earth into apace. As the mm risee and coioes 
onward in relation lo any given place, the atmoBphere beneath is af- 
fected, so SB to cause the lines of magnetic force to diverge within the 
heated mass, and as the sun passes away, and air of lower temperature 
than the mean is produced, the lines of force lend to converge It is 
not aBSumed that the hot or cold air acts at cmce upon the needle, but 
upon the great system of magnetic forces, which, emanating from the 
earth, pass, aa it were, through the atmosphere into the regiona of 
space, and, beoause of their poBirity, return to the earth again. When 
these are attfected in any one part, needles everywhere upon the sur- 
boe of the planet are also afiected in proportion to their distance from 
the seat of action, following in their position the force of the curve 
which governs them. Upon a first comparison of the alteration which 
ahoold occur in the lines of force at any given place for a given hour 
with the magnetic observations made at that place, the directions of 
the variatiouB, both of the declination and inclination, are found to 
accord bo well with the theoretical deductions, aa to create a strong 
expectation that the assigned cause is the true physical cause of the 
annual and diurnal variation*, sod of many of the irregular variatioiu 
that are made evident in the records of the magnetic observatories. 

HAOHETO-OFTIC PXOFEBTIES OF CEYSTALS. 
MtsaBS. Tthdail asd Knoblauch presented to the British Asso- 
ciation, at Edinburgh, a paper on "the magneto-optic properties rf 
crystals, sod the relation of roagnetism and diamagnetism to molecular 
arrangwnont." Their conclusions, derived from the examination of 
more thah a hundred natural crystals, are thus summed up : — " We 
havB on the one side four new forces assumed, the optio attractive and 
the optic repulsive forces, the magno-crystallic and the magneto-crjrs- 
tallic forces ; and on the other side no new force whatever, tint simply 
flut modification of existing forces which we have named electro- 
jiolsn^. B^ atleotioo to the compression of amorphous bodies, every 
single experiment cited can be reproduced." — Londim Athenaum, 
Aug. 

FOWEXFUL IU0HBT8. 

Sir Datid BmwB'TEB exhibited to the British Association two 
powerful magnets made by a proceBs devised by M. Elias, and mauu- 
&ctnred by M. Logeman, at Haerlem. One of them, a smgle horse- 
ahoe magnet, weighing about lib., is capable of lifting S^lbs., and 
the other, a triple horse-ahoe magnet of about 10 lbs. weight, is capa- 
ble of lifting ^ut 150 lbs. Similar magnets are made by the same 
peison, capable of supporting 5 cwt. They are made by some peculiar 
process, in which a helix of copper and a galvanic battery are used ; 
and are so permanent that they sufier little, if at all, from having theii 
soft iron guards forced off seveisl times abruptly. They are sccon- 
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panied by small strops, made with fine etaetj, for cleaning and pol- 
'Uhing tM poles previons to use, which ia fonnd (o be of much conae- 
quence. llie smalleT masnet baa twice the powei expresaed by 
Haecker's formula for the best artificial sicci magnet, and even wbea 
a disk of letter-paper is interposed between the poles and the keeper, 
it will sustain the weight indicated by that fonnula. It will sopport 
its own weight at a single pole, and in this property it resembles tbe 
cylindrical bar-magnets now made in the electio-magnetic helix, and 
used in the magnetical obBerratoriea. These magnets aie manofao- 
lured at a cheap rate, even when poaaeaaing great power. — Lonim 
I, Aug. 



In a paper presented to the French Academy, Jan. 28, " on tbe 
magnetic power of glass produced by the faaioD of rocks," M.Deleaae 
concludes that this power in glaas is sometimea greatei and aomelimeB 
leM than that of toe rock from which it is derived, and, aince the 
chemical composition is nearly the same, it ia evident that the mag- 
netic power of a subetaoce may increase or diminieb without any 
chutge in ita obemical charaotei. 

THE SOLAS SPECTKUH. 

At the meeting of the French Academy, on May 13, Sir David 

Brewater presented a paper on the solar spectrum, in which he notices 

particularly hia obsecrations, made during fifteen years, upon that 

Krtion of tbe spectrum beyond the limit A of Fraunhofer, which, 
believes, has never been examined by any other person. This new 
portion is about equal in length to the space between A and B. In it 
he has delected five principal lines, and a large number of smaller 
ones, with several bands of greater or leas size, and poaaeaaing very 
varioua degrees of illumination. The most remarkable portion of Ihia 
region of the spectrum is a group of twelve lines near A, and on its 
least refirangtble side ; they are farther and iorther apart io proportion 
B8 they are farther removed from A. He has also discovered nine or 
ten very feeble handa in the portion of the apectrum between A and B, 
in that part of it which forms the extremity of the spectrum of Fraun- 
hofer. From his observations. Sir David Brewster concludes that the 
spectrum consists of an immense number of bands of diOerent intensi- 
ties separated by lines of diffirent sizes. It is probable that these 
bands are only the effects of the absorption of the atmosphere, and 
that observations made in the higher regions of the air would give the 
spectrum as represented by Fraunhofer, marked by distinct lines only. 
The fact that the atmosphere has a most important eflbct in modifying 
the solar spectrum does not admit of a doabt. In die apectrum formed 
by the bummg of nitre open carbon, there are some brilliant red lines, 
coinciding not only with the donble lines A and B, but with each of 
the eight lines composing the group a of Fraunhofer. SimilBi bands 
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hare been obaerred in the spue between D and £ in the ■peotnim 
gtren by the baminK of nitrate of strontia in the flame of aloobol. 

OH THE SENSATION OF LIGHT. 
Ma. JoMn, in a lecent paper before the Bofal lostitutioD, remaHia, 
that the sensation whii^ we experience in eonaeqaeiiee of an imprea- ' 
uon upon the ere ia called light, and the ezleraal agent which ctm- 
monly causea the impresaion i« alao designaled by the same name. 
But the Bensalion and the eztetval agent which, by ila impresBJon on 
our optic nerre, excites in us tlie sensation, are totally diHerent things. 
Some years ago a remarkable medico-legal case ocomed in Germany, 
n which the sensation of light excited by a blow upon the eye was 

n the 

consequenee of the blow, ue clergyman alle^ that he n 
see and recognixe the man who committed the outrage. The question 
whether this were possible hanng been raised, it was referred to lbs 
offidal district physician, who thought that there was some proba* 
hility in the elergyman's alle^^on, though he did not fully admit 
it. Professor Muller, of Berlin, in commenting on this canons case, 
very justly obaerred, that, if the physician had pressed upon his own 
eye in the dark, uid tried to read by ^e light thereby emitted, he 
wonid probably have come to a more ijecided conclusion. — Athenaum, 

THBOSY OF COMPLBMEMTAKT COLORS. 
H. MATiHENi, in a letter to the Ftench Academy, describes an 
experiment, which is interesting as Kgards the denMnstration of iha 
theory of complementary colors. It is well known that the combioa- 
tion of the complementary colors produces white ; and this is usually 
shown in leototea by employing two glassea, one of a red and the 
other of a green color, the tints of whicb, altboqgh of considerable 
intensity, entirely disappear durine the simultaneous inten)osition 
of the glasses between the eye and the source of light. M. Mau- 
men6 several years since arriYed at the same result by using colored 
liqnids, and especially by mixing a solution of cobalt with one of nick- 
el, both perfectly pure, and so diluted that their color is nearly of 
eqaal intensity. The rose-red color of the coltalt is completely do- 
stroyed by the green of the nickel, even in concentrated solutions, and 
the mixed liquid remains colorless. — Journal de Oiimie, March. 



THE DNDVIiATOBT AND CORPUSCULAR THEORIES OF LIGHT. 

Abaoo has given to the French Academy an account of the entire 
success of an experiment, suggested by himself in 1839, for settling 
beyond the slif^test doubt the lone dispute between the corpuscular 
and undulalory theories of light. Hitherto it has been foimd imposai- 
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ble to «seaute the eiperimeDt for want of the proper iuEtnunenta. 
That difficulty haa been at last Taoquiahed, and the lesnlt b the com- 
plete defeat of the Newtonian corpnaculac theory. The experiment 
waa made by M. Foucault, by means of an ingenious iuBtmiiiegt found- 
ed upon the revolving' miiroi of Wheatstone, and is thus described by 
Aiago: — " Let us cause to start from two points near each other, in 
' the same vertical line, two rays of light paiallel to the horizon, and 
let theii directirai conduct ^em to two points on the raediao line of 
a mirror taming about Ihis line. The direction in which the two 
rays will be reflected will depend upon the moment at which they 
reach the tnming mirror. If Ihey arrive simnltaneoosly, they will be 
reflected aimiiltaiieously by the mirror, and exactly aa if the mirror 
itself were still. The rays will remain parallel, as they were before 
reflection. Batif oneof the rays, accelerated in ita movement, reaches 
the mirror sooner than the other, then the two reflections will not talie 
place at the same instant ; the mirror will have turned in the interval,. 
and the two rays of light, striking it at diSerent angles, will be re- 
flected in diverging directions. According to the corpuscular theory, 
U|^ moves more quickly in water than in air. According to the im:- 
dolatoiy theory, the reverse is trae. Let us cause, then, one of the 
rays, the superior, for instance, to traverse a tube filled with water 
b^bre reaching the mirror. If the theory of emission, or the corpns- 
Golar theory concerning the nature and propantion of light be true, 
the movement of this ray will be quickened , and it will reach the mir- 
ror first, and be reflected before the inferior ray, fonuia^ with it a 
certain angle ; and the deviation will be such that the inferior ray will 
appear more advanced than the other, and will seem to have been 
drawn on quicker by the turning mirror. Now, suppose the nniJuia- 
tory theory to be true ; the tube of water nilt retard the movement of 
the superior ray. It will reach the turning mirror later than the in- 
ferior ray, and, of course, will be reflected later. The position of the 
reflecting surface will be no more the same as when ui instant before 
the inferior ray was reflected. The two raye will form the hbqib 
angle as in the first hypothesia, but with this remarkable difference : 
the deviation will be such, just tlie reverse of what appeared in the 
first hypothesis, that the superior ray will now be the more advanced, 
aad always in the direction of the rotation of the mirror." 

M. Foucault Ihua stales the resnlt : — " Light traverses water more 
slowly than air j and the difference is delected by the deviation of ^e 
ray, which ia reflected at a given moment from a mirror tumiog with 
great velocity. CiFteris panbus, the deviations appear sensibly propor- 
tional to the indices of refraction of air and of water. No doubt is 
possible as to the reality of these results. They have been obtained in 
two different manners. The two deviations were, in the first place, 
obaerved successively, and found to be unequal, the velocity of the 
rotation of the tntning mirror being the same. The deviations were 
afterwards obserred simultaneously, which makes the experiment 
more aatisfectory." Similar esperimenta made by Fizean and Bre- 
met conduct to the same conclusion. 
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THE SXTINCTIOK 07 LIGHT IN THE ATMOSPHEBE. 
Is a letter ftom MadraB, Capt. Jacob refera to Prof. Foibes'a jdybs- 
tigatioDs apon the extinction of light in the atmosphere, and adds, — 
" On cMDmeDcing work with heliotropes in 1837, I soon found that 
for long distances it was neceesary to enlarge the apertUTee more than 
in the simple Tatio of the distance ; and tietbre the end of the first sea- 
son I had f<»ined a scale of apertures for conespouding distsDcea, 
which, when finallj corrected, stood as follows : ~ 



^chK' 



Hulmi: 



4.0 45 ISO 

8.0 60 240 

" At these distances the light was jaet visible to the naked eye in 
clear weather, and when seen over a valky. On one occasion I em- 
ployed a heliotrope at Q 4 miles, and used an aperture of one sixth oTan 
inch, and found it rather brighter than usual, so that ^[obably Ok or 7 
miles would be the normal distance for that size. But there is no 
need to employ a conjectural quantity ; and if the rate of absorption 
corresponding to the above be computed, bo close an agreement will 
be found, as may entitle the numbers to be looked on as something 
better than mere estimates. The mean of the whole shows a loss of 
.0610 in passing through one mile of atmosphere ; with the barometer 
reduced to 30.0 inches, the quaotitv will be .0671. Hence the loss 
of light in passing fi'om the zenith through a homogeneous atmosphere 
of 5.3 miles will be .303. I was much astonished at first discovering 
that the ail had so great absorbent powers, and many ideas are sug- 
gested by the ^at. We see at once how easily many of the planets 
may be rendered habitable lo beings like ourselves. Mars may enjoy 
a temperature little inferior to our own by having a less absorbent en- 
velope ; and Venus niay be kept as cool as we are, by having one more 
BO." — Procfcdings of the Edinburgh Soya! Society, Voi. IL Na 36. 

PBOFOETION OF LIGHT REFLECTED AND TRANSMITTED. 

Aaiao, in one of the series of papers on photometry which he has 

lately presented to the French Arademy, states that, ii '' ' 



e investigations, it became necessary to know the quantity of light 
smitted and reflected by a plane plate of glass at varions ansles. 
and as this was not to ha ascertained Iron 



„ s reflects four times as much light as it transmits ; at 7° 1' the 
reflected light is double the transmitted ; at 11° 8' the two are equal ; 
at 17° 17' the reflected light is half of the transmitted, and at £6° 38* 
it is a quarter of the transmitted light. Arago ihen goes on to de- 
' e the law kuown as the " square of the cosine," and ahows 
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thu, by it* ezperimenul determinatioa, the way is opened for the kAo- 
tioB of nuuiy interesting questions, taeh as the beigbt of itolusd 
tUmit, the nlui*e iDtmeiiy (^ ti^ bright and dark portkHtB at the 
IBOOO, the ooiB|MnliTe inteiwily of the sun aod the eaith, whether the 
teneatrial hemiqiheie* suocecMvely Tisibla from the moaa ue ntne oi 
1m« tumnous *■ they ecntain more at leaa land and waiei, and » hoit 
of others. In a lUei wier the author ntentians that no amnble par* 
timof li^t isloM in the act of reflectita and lefnetion at the flnt«r 
aecond suibces of a plate ikglwm. 

BEPLECTIHa POWEX OF THE FLANSTS. 

Pmv. Lewis R. Gibbeo, ia a paper preaeDted to the American As- 
.._:_.!__ -^cjiuieMon, states that he nas made various olwervadoiis 



upon the reflecting power of the planeta, and, although the n 
opportonities of observation are necessarily imperfect and liable to 
error, he finds that the relative reflecting power of Jupiter ia three, 
that of Main being unity. Saturn reflects light three and a half times 
more powerfully than Mara. Venus, as determined by dMemtiooa 
subsequent to the reading of the paper, appears to have a much less 
reflecting power ; in bet, the power of Jupiter in this remeot is four 
timea aa great as that of Veana, which aeenia to be infenoi even to 
that of Mats. The general concloaions arrived at axe, —that it ia 
certain that Saliirn utd Jupiter reflect light more powerfollj than 
Man, including under the term "reflecting power" all the agqicies 
at the snrfiuM of the planet that afiect the li^t in its ooniw from the 
son to the planet, and thenw to the eartii ; that it is proW^ that the 
reflecting power is the greater the inwre distant the planet &tnn the 
snn ; that these rcaulta will serve to predict the epoeha <^ equality of 
light, and thus prepare for obaervation. 

EFFECT OF WATEE ON POLARIZED LIGHT. 

M. BiOT concludes, from a series of experiments, that water near its 
maximum of density, or near the freeung point, but still liquid, does 
not ezetcise any appreciable inflnenoe upon polarized light. — Gmgtlm 
Bauba, March 1 1. 

Light of the douds, — At the meeting of the French Academy on 
July 1, M. Atago gave an aoconnt of a balloon ascent, nndertaken by 
Messrs. Bixjo uid Barral fliT the purpose of settling various ' " " 
questioaa. Although they were provided with the best ii 
an accident prevented them Irom accompliabing their objects, and 
even put their lives in danger. They, however, attained a height of 
5,900 metres, and traversed a clond 3,000 metres thick, proviikg t^ 
experiment that the light reflected from the clouds is not ptdanaed, 
and ascertaining that, notwithstanding the existence of a cload of this 
thickness, the dimination of temperature was very nearly the same aa 
Gay-Luaeac found it when the sky was perfectly cloudless. At the 
laat accotint the same gentlemen were preparing to make another 
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IDSMTITY OF LIGHT AMD HEAt. 

Mblloni hu juBt pnbliahed, at Naples, and presented to the French 
Academy, on May fi, the firal part of a work entitled " La Thetmo- 
CTOBe, ou la Coloration Calorilique," the object of which is to ehow 
that the luminons and calorific lays poasets the same heterogeneoua 
eonstitnlion, proceed from one agent only, and Irom a single seriee of 
radiations, part of which affecttheorgansof vision, whilst the other are 
revealed to oa/ senses only by phenomena which accompany tJie heat- 
ing of bodies. In short, liat rays of heal aie distinct in kind and prop- 
erliea, hke the rays of difTerent colors, which, difietiog in retiangibil- 
ity, compwe white light. 

IVanmiissUriUlt/ of Heat. — A paper was presented to the French 
Academy on July Bth, by Messrs. Masson and Jamin, "On the trana- 
niiBS!bilil)[ of heat." The object of theb researehea waa to eiaraine 
two theories of heat, — whether heat and light are the effecls of differ- 
ent causes, or whether they are two diSferent effects from a single cause J 
and to this end they repeated and extended the experiments of Melloni. 
The two most interesting pointswere the extinction of the darlc rays of 
a solar spectrum by glass and by water, as stated by Melloni ; and the 
calorific spectrum passbg through glass of cobalt-biue, not presenting 
any alternations ajmitar to the bright and dark bands of the solar spec- 
trum so trsated. Messra. Masson and Jamin do not find heat extin- 
guished by its tranamiaaion through glass or water ; and they do find 
the same bands for heat as for light passing through blue glass. Id 
short, they show that colorific and calorific extinction or transmiasioii 
follow the same laws ; moreover, the; also show that the lelation of 
the quantities of tight and heat transmitted to the direct quantities is 
always identical, and that the speed and length of a wave of heat are 
also identical with (hose of light. Their results seem to warrant the 
following conciiisions. 1, In all phenomena produced by a radiation 
of the same refrangibility, calorific and luminous, the relations of the 
quantities of heat and light before and after being acted upon are iden- 
tical. S. All vibrating modifications established in the case of light 
are fitond again, with uie same intensity and the same numerical value, 
in the case of heat. This constant proportion m the effects ia suthcient 
to prove the identity of causes. 

Some observations eommonicated at the same time by Frovoetaye 
and Desains, "On the polarization of heat by simple refraction," ^ to 
oonfirm the above view, tJiat the laws of radiating heat are precisely 
those of light. In regard to intensities, the numerical values are fre- 
quently the same in the two cases, provided rays the same in origin 
and refrangibility be used. 

Moigno and Matteucci have noticed another &ct connected with this 
question. lu all cases the negative pole of a voltaic battery or pile be- 
comes luminous previous to Uie completion of the electric are, and is 
relatively much colder than the positive pole. Hence it is inferred 
that light is developed in virtue of some peculiar function of the nega- 
tive pole of Ihe battenr, independent of (he process of combustion 
which constitutes the phenomenon of the ordinary electric light ; and 
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that heat is eoiutantl; derebpetl with aupenor intenaity at the poKtire 
end of anj voltaic anaDgement. 



COHBIMATTON OF 70LAKISC0PB AKD KEFLECTIKa QOtilOHETER. 

Mr. W. p. Bujfi, of the New Haven Laboratory, preaented to the 
meeting of the American Association, in August, an inatrument de- 
uened for taking the angles included between the optio axes of crya- 
tab and for use aa a reacting goniometer. The general arrangement 
of the iDBtiument is aimitar to that of Wollaston's goniometer, but ii ia 
provided with a black glass reflecting-plate for polarizing light, which 
IS also used to reflect the image of bara of the window or a string when 
measoring aoUd angles. The analysaff tens or eye-piece ia eithei a 
tourmaline or NicholB priwn, and is combined with small convex leases 
of short focus, which are useful to enable the observer to obtain a dis- 
tinct KiA clear image of the colored rings surrounding the optic axea, 
espedally when the mineral to be examined ia in thin plates. The 
mineral is held in the proper position, at right angles to the polarized 
ray, by means of a pecuhar clamper vice, which aliowa of sucn adjnst- 
nent as will bring the plate of mineral into coincideace with the axis 
of rotation of the shaft to which it is attached. When the instniment 
it to be used aa a goniometer, this clamp is taken off ^m the end 
of the shaft, and replaced by a contrivance for the adjustment of crys- 
tals, reaembliog that adopK^l by M. Mitscherlich ; the polarizing eye- 
piece can also be removed and a small telescope anhstituted, or the 
angle may be taken without, as with the common goniometer of 
Wollasloo. 

Id ordBt to measure the angle between the optio or reenltant axea 
of c^Btals, tiie instrument is placed near a window, so as to receive 
the light reflected from the clouds without interception. A string is 
then attetched across the window space at such a height that its image 
will be in the field of view ; it should cross the field horizontally and 
bisect it. A vertical string ie also to be arranged so that its image 
crosses that of the other at right angles. The Nichols prism or ana- 
lyzin^ piece is then turned or " croited" so as te extinguish the lay 
polanied by the black glass reflector. The plate of mtoa or other 
mineral to be examined is then interposed between the polarizer and 
eye-piece, and tnmed until the position of the poles are found by means \ 
of the shape and position of the colored rings; it is then to be secured 
by means of the clamp, and if the plane in which the axes lie is found 
to be parallel with the vertical string, it is ready for measurement 
0° on the circle being brought to 0° on the vernier, the shaft is turned 
so as lo incline the mineral to the polarized ray, and when the ellipticsl 
rings or dark spots around the pole are accurately bisected by the im- 
age of the horizoDlal string, the shaft is clamped to Ihecircle, and both 
turned together in the opp^ite direction until the rings or spots aroaod 
the other pole oome into the same relative position ; the angle thraneh 
whioh the mineral has moved is then read off, and is the apparent indi- 

e especially for the optical ex- 
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touinatioa of mica mineiBls, mid ai it U deBirable that the mineralogical 
arnuig^ment and classificatioa of this Hpecies should be fbacded upon 
their optical propertiei.it becomes important that miDersIomsts ahouM 
have in connection with a goniometet the means of readil j determining 
^e variatT of auch micas as come uadeitheir observation. Mr. Blake 
has used his inalrument in this way, and gave to the Astociatiou the 
apparent angular inclination of the optical oi lesultaat axes of several 
American nucas. He is still engaged upon the inTestigalion. — Editors, 

DESCRIPTION OF TH£ HABINB OE WATES TBLBBCOPE. 

Ws find in Jamaoa's Philojopkical Journal, for July, a detailed de- 
sciiptioD of the water-telescope, the use of which among the Norwe- 
giana was noticed id the Annual of Scientific Discovery for 1850. It 
coDustsd'a tube of metal oi wood, of a convenient length, to enables 
peraoD looking aver the gunnel of a boat to rest the head on the one 
end, while the other is below the sur&ce of the water ; the upper end 
ia so formed that ihe bead may test on it, both eyes aesing freely into 
the tube. In the lower end ia fixed (water-tight) a plale of glass, 
which when used is to be kept tinder the aurface of the water. A con- 
venient size for the instrument Is to make the length three feet, and the 
mouth, where the face is applied, of an irregular oval form, that both 
eyes may aee freelj into the lube, with an indentation on one side to 
facilitate breathing, so that the moisture of the breath may not be 
thrown inside of ^e tube. Handles for holding the instrument are to 
be affixed to each side. The glass at the extremit;; of the tube should 
be surrounded with a rim of 1^, one fourth of an inch thick and pro- 
jecting forward 3 inches, so as to form a continuation of the tube. The 
weight of the lead serves both to sink the tube and in some measure to 
protect the glass. Holes should be made at the junction of the rim 
with the glass, in order to allow the air to escape and bring the waiei 
in contact with the glass. 

The reason why we so seldom see the bottom of the sea or of a pure 
lake, where the depth is not beyond the powers of natural vision, ia 
not tiiat the rays of light reflected from the objects at the bottom are so 
feeble as to be imperceptible to oar senses, from their passage through 
the denser medium of the water, but from the irregular refractions 
given to the lays in passing out of the water into the air, caused by the 
constant ripple or motion of the surface of the water, where that refrac- 
tion takes place. Reflections of light from the surface also add to the 
difBcultj, and before we can expect to see objects distinctly at the bot- 
tom, these obstrucnons must be removed. This is done to a very great 
extent by means of the water telescope ; the lube serves to screen the 
eyes from reflections, and the water being in contact with the glass 
plate, all ripple is got rid of, so that the spectator looking down ^e 
lube, sees all objects at the bottom, whose refractive powers are able to 
send off rays of sufficient intensity to be impressed upon the retina, 
after suflering the loss of light caused by the absorbing power of the 
water, which obeys certain fixed laws proportionate to the depth of 
water passed through ; for as the light passing through pure sea-water 



144 ANNttAL OF SCIENTIFIC SlaGOVERY. 

loses hair ila intensity for each Id feet through which it passes, we 
mast from this cause alone, at a certain depth, lose sight of ubjecls of 
the brig'hteat luatre. The freedom of the water from all mudd; parti- 
cles floating in it forms an important element in the efiective use of 
the watet-telescope ; for these act in eiactlj the same way, in limiting- 
our vision through water, as a fog does through air. In a trial made 
with the instrument on thecoastof Scotland, the bottom (awhile one) 
was distinctly seen at the depth of IS fathoms ; and on a black rocky 
bottom, objects were so distinctly seen at 6 fathoms under water, that 
the parts of a wreck were taken up, the position of which was not 
known previous to its nse. In the Weslem British Islands the water- 
telescope is in general use for seal-shooting, where it is sometimes 
merely a wash-tub, with a piece of glass fiied in the bottom. The 
seal when woanded always seeks the bottom, whence he never rises 
after death until washed ashore by the action of the sea ; but by the 
simple contrivance mentioned, he may be found and raised by grappling 
irons. Robert Stevenson, a number of years ago, even made use of 
the water-telescope for examining the sand-banks in the River Tay, 
where the clearness of the water was much obstructed by muddy psr- 
ticlea. He obviated the difficulty arising tirom this source by omking- 
the tube of considerable len^, placing the glass at the lower end, 
and lowering the whole ontil within a sbort distance of tbe bottom. 
The tube, thus acting as a coSer-dam, set aside the dirty water, and 
enabled the bottom to be seen. 

lUFBOVED TELESCOPE. 

Mr. Nasktth described to the British Association a new arrango- 
ment of the reflecting telescope, by which great additional comfort is 
aSbrded to the observer. It reflects the rays from the smaller mirror, 
which is convex, opon a diagonal mirror, placed near the larger spec- 
ulum, by which they are sent off through the trunnion. The telescope 
is mounted on triangular supports, and on one side is placed a chair 
for the observer, the whole being fixed to a turn>table, and so con- 
structed that it can be turned in any direction by the observer, without 
removing his eye from the glass. Such a degree of steadiness is thns 
attained, that the observer can have a star or other object in view for 
a whole hour. The telescope can in a few seconds be changed into a 
Newt4Hiiaii, I^ removing the diagonal mirror, and placing it at the 
Irnnniim. 



IMPBOVEMEKT IN TBE HICBOSCOPE. 
A HEW method of viewing opaque objects under the highest power 
of the microscope (the 1 and ^ inch object-gtaases) has recently been 
devised by Mr. Brooke. This is effected by two reflections. The 
rays from a lamp, rendered parallel by a condensing lens, are received 
on an elliptic reflector, the end of which is cut off a littk beyond the 
focQS i the rays of light converging upon this surface are reflected down 
on the object by a plane mirror attached to the object-glass, and on a 
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level witk the ooler surface. By these laeanB, the Btructnre of the 
bchIb of the podura, and the diSeTent characters of its inner and outer 
surfaces, are rendered distinctly visible. — Loadaa Aihauoim, Jum. 

NEW SOLID EYE-PIECE. 
Rev. J. B. Reade slated to the British Association, at Edinburgh, 
that, by simply filling the eye-piece with water, he had been able to 
get rid of the two well-knowD defects of the common negative eye- 
jiiece, a play of false light and (he formation of a false image, or, m it 
IS gener^ly termed, a gluiit, of a planet or star. The addition of the 
water causes the ray of light to pass to the eye without suKring any 
inner reflection from the surfaces of the lenses of the eye-piece. E also 
makes ihe eye-piece positive instead of negative, while, at the same 
time, the magnifying power remains nearly the same, the magnitude 
and flatness of the field are preserved, and the achromatism is not dis- 
turbed. It is, however, desirable to make ihe inner surface of the 
fieid-lene a litde convei, as the ray now passes out of class into water, 
and not into air. This eye;-piece has been tried, and is very highly 

rken of. To avoid some little trouble arising from the use of water, 
author proposes to substitute glass or rodc-crystal for the water, 
and to cement uie sur&ces together with Canada Imsam ; In this case, 
the inner surtaces uf the eye, and field-lens must have a diminished 
radius of curvature. — Lor^n Mheniaan, Aug. 

CBllOMATIC STEBEOSCOPE. 

Sin David Beewster has described to the Royal Scottish Society 
of Arts a chromatic stereoscope, which consists of one lens 2i inches 
in diameter or upwards, through the margin of which each eye looks 
at an object having two colors of diffirent refrangibility. The eflect 
of this is to cause the two parts of the object thus differently colored 
to appear at dificrent distances from the eye, just as in the lenticular 
stereoscope Ihe two parts of an object that are nearest to one another 
in the double picture rise in relief, and give the vision of distance as 
of a solid figure. The instrument may consist of two semi-lenses, con- 
vex or concave, or of two prisms wiUi their refracting angles placed 
either towards or lirom one another ; and the efiect is greatly inoreased 
if the lenses or prisms have high dispersive powers, such as flint-glass 
or oil of cassia. — Gml Engineer and Architect's Jimrtial, Fd. 

MEW OPTICAL INSTBDMENTS. 

Jaueson's Phibsophical Journal, for January, contains a description 
of the following new optica) instruments. I. Folariiing spectacles, 
to enable naturalists and others to distinguish objects beneath the eur- 
lace of the water. This instrument consists of a pair of Nichols 



prisms, so adapted as to prevent the transmission to the eye of the 
horizontally polarized ray reflected from the water, by which means 
the glare that prevents the light from penetrating below the surface i* 
13 
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destroyed. The elfect is complete when the water is smooth and the 
angle with il 52^, but is pirtial at other angles. The primnB are fitted 
into oonlmon spectacle-l'raroes, or may be used like an opera-glags. 
2. Picture polariscope, the construction of which is tha same as that 
of the preceding, except that the admission of a perpendicular, instead 
of a horiiontai, ray is prcvenied. This inslrument is to be used in 
inspecting pictures hung in a bad light or too highly varnished. 3. 
Polarizing diaphragm, which consists of two Nichols prisms, one being 
filed, and the other rotatory Uirough an angle of 90'^ on the same axis 
as the fixed prism. It is intended to bo applied lo the microscope, 
aod by it the light can be rendered more or less brilliant, as it is de- 
sired. 4. Surgical polariscope to aid the oculist in examining ihe 
cornea of Uie eye. It is a Nichols prism placed in a tube behind a 
lens of long focus, which rolales freely on iu own axis, la suit the 
varying plane of the polarized ray from the cornea, so that all glare is 
removed. 

At the New Haven meeting of the American Aseoeiatton, Professor 
Snell, of Amheist, exhibited an instroment intended to illustrate the 
vibrations of a molecule of common or unpolariied light. In common 
light, the vibtatiooB are not like those of sound, in the line of progress, 
nor are they like sea-waves, perpendicularly across the line of prog- 
Mss, in a fixed direction, but they are across in all directions. Tha 
instrument presented this changing direction of the vibration. A 
small ball of ivory, in &ont of a black surface, is made to fiy back and 
forth with great rapidity, while the line of its motion gradually sd- 
vances round the circle, somewhat like the hand of a clock. The 
mechanism which produces this motion is merely a toothed wheel, 
gearing into the interior of a toothed circle of abotit twice its diameter. 
If the revolving wheel has just half as many teeth as the larger wheel, 
the ball, as is well known, would describe a straight line, or ellipse, 
in one fixed direction; but if a single tooth be added to the wheel, the 
line, or the axis of the ellipse, will slowly make progress round the 
circle, and in this way the ball is made to produce the kind of oscilla- 
tion proper to represent light. Professor Airy does not consider this 
gradual progress of the axis of the ellipse as a precisely correct rep- 
.-.;._ _<■-!._ — I... .!._ __i — 1_ should be c "~"' ' 



le ; but the moleculo should be conceived 1i 
brate many hundreds of times in one and the same position, and then 
hundreds more in a new position, and so on. Ii is only necessary, 
then, to imagine the ivory ball to vibrate with such rapidity as lo 
make a few millions of oscillations in each of its successive positions ; 
or, to stale a definite case, let it vibrate five hundred thousand times in 
each angular second of its progress, and yet let the ellipse of vibration 
make its entire rotation in the one thousandth part of a second of time, 
still the whole will not be too great for the truth, since the number is 
six hundred millions of millions per second. 

ProtessoT Snell also exhibited an arrangement by which the lectnrer 
can enable his audience all at once to try the experiment of comple- 
mentary colors in vision. The apparatus consists of two disks, one a 
■foot or more in diameter, and perforated by three openings, and the other 
behind it painted with alternate white and colored sectors. While the 
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hindeT disk is so situated as to show the colors Ihrouph the apeitures, 
the ipectatOTB look at a Rxed point on the Tront di^ till the eyes are a 
little weary, when the opeT«tor suddenly remaves the colors, and ren- 
ders the whole surface white ; but instead of appearing white, the 
three apertures are eeemiDgly occupied by a bvauttftilly dilate tint of 
the complemeDlary color. 

SUBVETIKG IKSTBUMENT. 
A PATENT has been granted for an inalrument for measuring dis- 
tances in reconnuissances. Upon a tripod stand is mounted a hori- 
zontal axis, from which extends at right angles a radial arm, bearing' 
at ila eilremity a telescope having its line of collimation parallel with 
the axis. 1'he telescope is counterbalanced by weights on the oppo- 
site side of the axis. By making the axis revolve with the telesco[« 
and counterpoises, the telescope is with great facility and precision 
made to assume in succession two parallel positions, at the distance 
of twice the length of the radial arm on which it is mounted. On ob- 
serving an obi>>ct through the telescope in these two positions, the 
parallax will be apparent at a great distance, and its angular magni- 
tude is measured by a micrometer attached to the telescope. The 
parallactic angle thus obtained gives the distance of the object, either 
by calculation or by reference to a tahle constructed for the instru- 
ment. It is said tlut this instniment may be made to measure a dis- 
tance of forty or fifty miles or more. — Patent Office Hepirrt, 1849. 

PEODTJCTION OF LTJMIKOns IMPBESBIOHS ON THE EYE. 
Ih a cortununication made to the Royal Society of Edinburgh, Mr. 
William Swaa gives the following as the result of an investigation 
undertaken by him to ascertain the relation between the apparent 
brightness of a light and the time during which it acts on the eye. 
1. When the eye receives, from a light of common intensity, a suc- 
cession of flashes of equal duration, which succeed each other so rap- 
idly as to produce a uniform impression, this impression will also 
have a constant intensity, provided the number of flashes in a ^ven 
time variea inversely with the duration of each flaab. 3. The bright- 
ness of the impression produced by flashes of light of a given inten- 
sity, which succeed each other as above, is proportional to the number 
of flashes in a given lime. 3. When light of a given intensity acts 
on the eye for a ^ort space of time, the brightness of the luminous 
impression on the retina is exactly proportional to the time during 
nbich the light continues to act. This law has been proved to be 
true for impresaions lasting from nin to ft of a second. The intensity 
of the impression produced by light whidi acts on Uie eye ftr .01 of a 
second, is aJmost exactly one tenth of the brightness of the light when 
seen by uninterrupted viaion ; and it is also ascertained that light re- 
quires about the tenib part of a second to produce its full eflect on the 
eye. 4. Lights of different intensity act on the eye wiA equal rapid- 
ly. 6, Rays of diflerent refjangibility act on the eye with equal 
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npidi^. 6. By compajison of these with other Ksults obtained bf 
Prof. Wheatstotie, it is shown that the apparent brightness of the 
electric Hpark is only one ten thousandth of what it would become if 
the duration of the spark could be prolonged to one tenth of a second. 
These rmults were obtained by means of an instrument called a ae2a- 
omeCer, the invention of Mr. Swan. In a later ooramunicatjon mado 
to the British Association, Mr- Swan applies these results to deter- 
mine the hraits of the Telocity of reTolving light-house apparatus. 

SOLAR AND STELLAB DAaUERREOTIfPES. 

In the Comptes Rendus for Jane 3, M. Niepce furnishes a cammD- 
nication relative to some images of the sun, obtained by him through 
the agency of the photographic art. The pictures were taken upon 
glass prepared with albumen. A plate exposed five seconds showed 
a very risible and distinct image, of a deep blood-red color, much 
deeper in the middle than at the edges. A second plate, exposed ten 
seconds, presented the same difference between the centre and the 
circwuference, but with ereatei intensity ; in addition, it bad a circle 
beyond the image in the form of a gloiy. These experiments seem to 
confirm ^e opinion expressed by Arago, diat the photogenic raya 
emanating from the centre of the sun have more action than those Deal 
the edge or circumference. 

Mr. Bond of the Cambridge Observatory has recently succeeded in 
obtaining a Daguerreotype picture of the star alpha Lyre in the space 
of about 30 seconds, the image being transmitted through the ^eat 
lefraclor, used without the eye-glasB. The picture is i^uite distinct, 
and about the size of a pin's head. Mr. Bond, in announcing the fact, 
says: — "The question will doubtless occur. To what goM purpose 
can this discovery be applied ? One of the first direct applications of 
it would be the measurement of the angles of opposition and distance 
of double stara. Jt is interesting to be assured of the fact, that the 
light emanating from the stars possesses the requisite chemical proper- 
ties to produce efiects similar to certain of the solar rays, and that 
these properties retain their efficacy alter traversing the vast distance 
which separates us fioia stellar regions. Of this distance some idea 
may possibly be formed, if we can imagine a plain of two hundred 
milliooB of miles in extent, at the distance of the star o^pAa Lyne, and 
favorably presented to a spectator situated on the earth, appearing as 
a mere point, only measurable by the aid of an excellent telescope, 
furnished for ati accurate micrometer ; or that light, moving at ih< 
rate of 190,000 miles in a second of time, would require more thar 
twenty years to traverse the intervening space. Yet such are th« 
focts, and it follows that the ray of light which made the first impres- 
sion on our Daguerreotype plates took its departure from the star 
more than twenty years ago, long before Daguerre had conceived hit 
invention. 

" Our ezperiments have also a bearing upon the nature of the light 
emitted tarn the stsra. The images which we have thus far ob- 
tained are quite decided, having pretty distinct nuclei, al^ough elOD- 
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gated, and too bioad for the nicer purpose of measaTeineDl. This 
apparent enlargement of the disk we attribute, in a great roeoaure, to 
two causes. One is the variable nature of atmospheric refraction, 
when influenced by andd^n ehangea of temperature. This trouble we 
hope to gel rid of by increasing the sensitiveness of the surface receiv- 
ing the irapression The other operation will then require less time, 
and. of consequence, be subject lo fewer and less extensive vibrations. 
The other difficulty to be overcome is the irregular motion of the ma- 
chinery which carries the telescope. Although the machinery at 
present attached tn the telescope is the best that German ingenuity 
could devise, and answers a tolerably good purpose on ordinary occa- 
sions, yet it is deficient for our nicer operations. The teli-scope 
should, during the nicer process, be propelled with a uniform sidereal 
motion, in order that the successive rays from Uie star may fall on 
precisely the same part of Uie plate which is to receive the impres- 
sion. If tbis be not the case, the image will be deficient in distinct- 
ness of oiitline, and unduly enlarged. To effect this, we intend to 
apply to our great equatorial a machine which we have devised for 
the purpose of producing uniform rotary motion. It is our purpose lo 



The Daguerreotyping of stars and nebula wm first accomplished bj 
Bome Roman aatronomers, among whom M. Rondoni has been espa- 
cially Buccessful.* 



r OM GLASS. 
The following new process for obtaining photographic piclnres 

upon glass is communicated to the liondon Athen^um jbr June, by 
Mr. T. A. Malone;— To the white of an f^g add its own bulk of 
water, and after the two are well mixed, strain the solution. A piece 
of plate-glass, thick or thin, is then properly cleaned, and afterwards 
coaled with the albumen, which forms a film upon the glass bo thin 
and ttaosparent that the brilliancy of the glass is unimpaired ; indeed, 
it is almost necessary to mark it. to know which side has been coated. 
The plate is then coated with iodine, and afterwards rapidly immersed 
in a solution of aceto-nitrate of silver. Allow it to remain until the 
transparent yellow tint disappears, to he succeeded hy the milky-look- 
ing film of iodide of silver. After washing with distilled water, the 
plate is ready for the camera. After it has been submitted to the 
action of the light, pour over its surface a saturated solution of gallio 
acid. A negative lalbotype iooage on albumen is the remit Wash- 
ing with a solution of hyposulphite of soda, until the yellow tint is re- 
moved from the shadows, completes the process. 

But where is the novelty? Let us go back a Blep. While the 
gallic acid ie developing its reddish-brown image, pour upon the aur- 

• Sas Ammai of Sdmlijic Ditcottrg, IBBO, p. 141. 
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&M a ttniag tolntioD of nitnte of BJltrer ; the brown ima^ deefew 
Id inleDUt* until it becomes bluk. Anolber change conuneneea; tbe 
imBge begins to grow lighler, and, by perfectlj nataral msgic, fiaicbe* 
bj oiHitertiDg the black into white, pieaenting the carious phenameDa 
of tho eonveiBion of a Talbotjpe negative into, apparentlj, a Dagtien«- 
otjpe positive, but by a very opposite agency, no metcary beine prei- 



WheatBbine hag su^esled the d«sirableaeBB of substituting blaekenod 
wood, or blackened ivorr, for g1a«8 plates ; we should then probably 
haTB the novelty of a Daguerreotype <m wood ftee from some of the 
disadTantages attendant on polished metal. The application of it to 
wood bloc&, foi wood engnveis for ceitaio puiposes, has been also 
■oggeated. 

IMPROVEMENTS IN PHOTOGHAPKr. 

Thk aweriority of the Talbotype to the Dagneireotype is well 
known. In the latter the pictures aie rereised and iocapMile of being 
multiplied, while in the Talbotype there is no rereision, and a si igu 
negative will snppty a thousand copies, so that books may be now il- 
Instiated with pictures drawn by the sun. The difficulty of procuring 
good paper for the negative is so great, that a better maLerial has been 
eagerly sought for; and M. Niepee has successfully substituted for 
paper a film of albumen, or the white of an egg, uiread upon i^laas.* 
This new process has been brought to great perfection, and the pic- 
Wtea taken by it are regarded as the finest ever executed. Another 
prooesa, ID which gelatine is substituted for albumen, has been invented, 
and sucoessfiiUy practised by M. Poitevin, a French officer of engi- 
iwera, and bj an ingenious method, which has been minutely described 
in the proceedings of the Institute of France. M. Edmond Becqaerel 
has succeeded in transferring to a Daguerreotype plate the prismatic 
Bpectrum, with all ils brilliant colors, and also, in an inferior degree, 
the colors of a landscape. These colors are, however, very fugitive ; 
yet, though no melhod of fixing tbem has been discovered, we cannot 
doubt that the difficulty will be aurmouiited, and that we shall yet see 
all the colors of the natural world transferred by their own raya tn 
sar&ces of both silver and paper. But the most important fict in 
photo^pby is the singular acceleration of the process discovered by 
M. Niepea, which enables him to take the picture of a landscape, illo- 
minad by difibsed light, in a single second, or at most two seconds. 
By this process he obtained a picture of the sun on albumen so instan- 
taDeoDalTi as lo confirm the remarkable discovery, previously made by 
A.TSgo, by means of a silver plate, that the rays that proceed from tbe 
central iwte of the sun's disk have a h^her photogenic action than 
Uiose which proceed from its margin. This Interesting discovery Iw 
Arago is one of a series on photometry, which that distinguished phi- 
losopher is DOW occupied io publishing. Threatened with a calamil; 

* Sn Annaal 0/ Scitaliflt DlKortr;/, IBSO, p. 142. 
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'nhi^ the civiliied world will deplore, the loss of that aight which 
hw detected so many hrilliint phenomena and pecetrated ho deeply the 
mysteries of the material woild, he is now completing, with the aid 
(if other eyes than hia own, those splendid researches which will im- 
moiialtze his own name and add to the BOientific glory of his counlry. 

— Sir David Brewiter's Address, British Asaodalion. 

Among the discoveries in photography duiingf the past year, the 
most prominent, perhaps, are those patented hy Messrs. Talbol and 
Malone of England. The points embraced in Cieir specification aie: 

— I. The Dse of plates of unglazed porcelain, to receive the photo- 
graphic image. 3. A method of converting or changing negative 
photographic images into positive ones. 3. The employment of the 
vapors of iodine and bromine in phoWgrapby, as a preliminary to the 
formation of images upon tilms of albumen, gelatine, or other sub- 
stances of animal or vegetable origin, the employment of these vapors 
having been hitherto confined to their action on polished metallic sar- 
iitces. 4. A method of obtaining more complete fixation of photo- 
graphic pictures on paper. 5. The use of varnished paper, or other 
transparent paper impervious to water, as a sabetitnte for glass, in 
certain circumstances, to support a film of albumen, for pholographio 
purposes. 6. Forming pictuies or images on the surface of polished 
steel plates. 

A communication to the French Academy by M. Evrard presents 
some additional facts. The great desideratum 10 he obtained in pho- 
tography is a method of rendering- the exercise of the art on paper 
at once simple, certain, and easy. To accomplish this he describee, 

— 1. A me^od of taking photographic sketehea on dry paper, in place 
of the damped paper, as in the processes at present in use, thus re- 
moving the difficulties arising from the necessity of preparing the pho- 
.togra^ic paper at the place where it is required to be used. 2. A 
simple method of preparing this photogenic paper, so that it may be 
prepared and sold ready fiir the use of the amateur, who need oot 
henceforth lake the trouble of preparing it himself. 

In another paper, M. Evrard details his method of obtaioiag the in- 
stantaneous formatinti of the image in the camera obscura. Fluoride 
of potaaMum, added to iodide of potassium, in the preparation of the 
negative proof, produces instantaneous images on exposure in the cam- 
era. To assure myself of the extreme sensibility of the fluoride, I 
have made some experiments on the slowest prmiaTation employed in 
photography, that of plates of glass covered wiUi albumen and Iodide 
of potassium, requiring an exposure at least sixty times longer than 
the same preparation on paper. On adding the fluoride to albumen 
and iodide of potassium, and substituting for the washing of the glass 
in distilled water, aller treatment with the aceto-nitrate of silver, a 
washing in fluoride of potassium, I have obtained the image immedi- 
ately on exposure in the camera. This property of fluoride of potas- 
sium is calculated to give very valuable results, and will probably 
cause, in this branch of photographic art, a change as radical as 
that effected by the use of bromine on the iodixed silver plates of 
M. Daguerre. 
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CUTOS UAGDEBBEOTTPES. 

A TEHT beautirul proeen for obtainiDg crajon DutueireotjrpM hu 
recently been dioooTered by Mr. Mays), of Lopdon, Kirinerljr of Phil- 
adelphia. This frentlenun, refusing to take out a ptleot, ha« publithed 
the process in the London Alhetuaan. It is aa follows : — Take a Da- 
gnerreotype imaee on a prepared plate as usaal, t«kiag care in mark 
the end of the plate on which the head is produced. When taken, 
and before mercurializina:, remoie the plate from the holder, and place 
it on a plate of g'laag prepared as follows. Cut a piece of thin plate- 
glass of the same siie as the Daguerreotype plate, glue upon one side 
of it a thin oval piece of blackened zinc, the centre of the oval to coin- 
cide with that of the image upon the plate. Haiing carefully placed 
the glass thus prepared, ezpoae the whole to dajllght, for twenty sec- 
onds. The action of the light will ohliterate all tracee of the ima^e 
from every part of the plate, except that coiered with the blackened 
sine, and also, from the thickness of the glaas, the action wilt be re- 
flected under the edges of the line disk, and will soflen into the dark 
parts. Mercurialize the plate as usual ; the image will be found with 
a halo of light around it gradually softening into the background, 
that will at once add a new charm to these interesting productions. 
By grinding the glass on which the disk is fixed, and by altering the 
shape and eixe of the disk, a variety of eflecls may be produced which 
eveiy ingenious operator can suggest for himself. 

Ntta Way to main Groujit. — A pleasing experiment may be per- 
formed, by corerlng successively difjerent portions of the Dagaerteo- 
type plate, so as to exclude the operation of the light, except on that 
portion of its surliice required for the image. A group of any nnmher 
of persons can thus be represented, each one being obtained at sepa- 
rate sittings. The process is as follows: — Take several pieces of 
black paper, each paper having an opening, so arranged that no tiro 
will expose the same part of the plate to the operation of light Cost 
the plate as usoal, place one paper in the holder, over the surface of 
the plate, and observe that the representation in the camera, corresponds 
in position upon the ground glass with that of the apertui« in the ptt- 
— When one impression has been taken, the plate should be kept 



m the dark, and not exposed to the vapors of mercury until all the 
desired impressions have been obtainecl. At each sitting, the paper 
must be changed, and there is no difficulty in producing likenesses of 
several persona on the same plate, each without the knowledge of the 
others having ever sat. In this way the meet ludicrous contrast of 
individual appearances may be produced, as, for iuUAoce, of an old 
maid and a young fop. — Dagutrrean Jottmal. 

NEW TBEBHOUETBIC SCALE. 

Mr. S. M. Drach, of London, has recently published an account 
of a superior thermometric scale invented by himself. The prominent 

feature of this plan is, tliat no negalitx decreet are ntcrntary, except 
for some cheoucal purposes and extraordmary arctic temperatures. 
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Ml'. Drach proceeds to demonstrate bis theory in the following maif 
Der. Having lately had occasion to advert to the sopeTior practical 
utility uf Fahrenheit'a thermnnietric scale, as not ordinarily requirinj; 
decimal divisions and ne^tive decrees like its congeners, it occoired 
to me that a saperior scale was feasible by dividing the distance from 
— iff" Fahr. up to the boiling point, -(-212' Fahr. (100° Centigrade, 
or 80° Reaumur), into one thousand degrees, placing zero at the tem- 
perature first named. - Thus one of the new degrees proposed by Mr. 
Drach would equal 0°.a52 Fahr. = O.^HO Cent. = 0°.n2 Beaum, 
And thus negative degrees are chiefly dispensed with. Ten yeata 
since, Mr, Brach published a tract showing that the idea of an abso- 
lute degree of cold eipressible by a thermometer involved some falla- 
cy. The conclusion therein arrived at, and now sustained by him, is, 
that every substance has its own minimum temperature for maximum 
density, above or below which it expands Just as water-on each side 
of 39° Fahr. ; the latter Aoid having; the lion's share of this prculiar- 
ily, just as magnetism is ordinarily visible in iron above all other met* 
als, resembling in some sort die electric affinity so common in chemi- 
cal combinations. 



COHFARISON OF FAHRENHEIT AND CEMTIQBADE TBERUOMETEBS. 
M. Abbadie observes that the usual formula for comparing Fahren- 
heit and Centigrade (C -> "'""'^'^ "" , when C and F represent respec- 
tively the degrees of the two thermometers) Buppnses that 160° Fah- 
renheit just equals 100° of Centigrade ; but in France the height of 
the barometer for gradation is TOO millimetres, while in England it is 
30 inches, equivalent to 761.S863 millimetres. The Centigrade scale 
corresponding to 313° F. is therefore 100.0737 degrees. To this cor- 
rection there is still another (for instruments made al London and 
Paris), amounting to one tenth of the preceding, which depends on the 

j:<r ijj [jjg intenaity of gravity at London and at Paris. Apply- 

..__. -lep^JBJj .__L_.., J _.__,_. ^ 



Ln scale should stand at 100.08069°, 
when the London scale marks 212°. The formula for correction then 
becomes C'= ''~^' ^ ^'^'^'^ . The correction is small ; but in eiact 
obaervations the thermometer is read to 0.06 degrees ; snd it is desira- 
ble that even a slight error should not be added to errors of observa- 
tion. — L'Institat, No. 864. SUmaa's Jmiraal, Sept., 1650. 

EUHARUONIC OBGAN. 

MEasas. Alley and Poole, aigan-builders, of Newburyport, have 
produced an invention which has excited much attention and admira- 
tion in the musical world. Il is termed the euhanrnmie organ. Its 
advantages and the improvements introduced are of such a natuie, that 
a description of them can be rendered intelligitile only to those who , 
h»T8 some knowledge of the science and practice of music. Two 
papers on the subject have appeared in Sillimm'a Journal, and a paper 
wu also read to the American Association, at New Haven, bat tha 
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boat aooonnt appeued in UttdTs Living Age, No. 320, written 1^ 
Hon. S. A. Eliot, uid It u from thia that the following desciiption le 
taken. 

The difficulty of tuning fixed inatruments witb only twelve sounds 
to the oetaie, so that the same pipe, oi the same string, of one uni- 
form pilch, shall fit all keys in which music may be written, is su 
Ct, that it ia set down as an impossibility, which in truth it is. 
:Ive sounds cannot be made eqiiiralent to ftfty. But il has also 
been deemed an impoeoibililj to construct an organ, or a piano, so 
that it may produce the whole fifly-three commas of an oclaTe, and 
yet be subject to the control of a single pair of hands, SeTeral at- 
tempts have been made to attain this object without success; and at 
last it has come to be regarded as a settled impoasibility. It is mani- 
ft*t that the eKtreme difficulty of producing nice gradations of sound 
npon a atriagvif ten or twelve inches in length, such as those of the 
violin, will be greatly diminiBhed upon those of the piano-forte, which 
range from one foot to five or six feet in length ; or in the pipes of 
the organ, so many of which are longer yet, and where the two di- 
mensions of length and diameter are etmallj important in the produc- 
tion of the required variety of tones. But the difGcnlty does not con- 
sist principally in the production of the great nnmbei ol^ sounds. That 
can be done with the utmost exEictnesB by regulating on mathematical 
calculatioo the vibrations of the string, or the capacity of the pipe, 
when they are of the proper length and siie for a piano-forte or ui 
organ. The difficulty is lo adjust the nech^icai appaxatna which ia 
neceess^ to produce the precise vibrations which are wanted for a 
given piece of music, so that they can be used with all the rapidity 
which is desirable. 

This has been accompliahed at last, iu a single instance, but on a 
principle which can be applied indefinitely without risk of failure, «aA 
which makes the single instance decisive, therefore, of immense pcog- 
i«ss. An organ has been constructed with five etopa, and furnished 
with the requisite number of pipes lo give perfectly the chords in alt — 
music written in eleven difierent keys, viz., in the natural key, and in 
any key of not more than five sharps or five flats. Music m six, or 
seven, or more of either flats or sharps, cannot be performed with exact- 
ness on this instrament. To the extent named it Is mathematically 
exact : the harmony it produces ia true, and the eflect on the ear singn- 
la -ly delightful. In toning a common organ or piano by etjual tempera- 
ment, the imperfection of the divisions of the octave is distribnteo, as 
well and as equally as it can l>e, among all the tones; i. e. none are 
mathematically exact. If the third were made precisely accurate, the 
fifth would be farther from an exact chord than if the one be a little 
sharped, and the other a little flatted, and so of other intervals. The 
consequence is that no two strings of a piano, and no two pipes of an 
organ ate in perfect tune. They sound more or less discordantly. 
. But with the new construction of the organ this is not so. There are 
pipes enougti lo give every sound required in eleven keys with abso- 
lute exactness. Not only does this instrument produce perfect com- 
binatioas widua itself, instead of imperfect ones, but it is capatde of 
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qiact unison with the inCons^oaa of the only iBBtrnment, ezoept the 
Tiolin, whicb BpiH*DacKes perfection, viz. the human voice. The 
^wer and volume of soaod issuing from pipes ofa given size are also 
u>ctea«ed. 

The new organ temaios in tune tbr a remarkable length of time, [t 
seems aa if there were some power of seif-correction and adjustmept 
in it ; as if (be little derangemenia caused by the changes of the at- 
rooaphere were set right b; merely playing on the instrument. The 
error produced b^ change of temperature is so slight, that it ia cor- 
' reeled by the action of the pipes upon each other. Common organa 
require to be tuned as often as four times a year, but the new organ 
waa built a jear ago, was voiced and tuned when it waa set up, and 
haa never been toned since, with the single exception that the reeda 
were lowered a triSe in the winter, and have been raised again since 
the warm weather returned. It is in perfect tune still, notwithstand- 
ing it has been taken down, moved thirty milea, and set up again, in 
the course of the year, viithout being tuned. 

The advaniages of this organ then are, — I. It gives, perfectly, 
every musical tone in alt the ke3rs for which it is constructed, thua 
creating a new delight in listening to all music, whether melfvdy or 
harmony ; for, practically, no music has hitherto been pertbrmed on 
an organ or a piano-forte in perfect tune. S. It harnionitea exactly 
with the human voice, which no other organ and no piano-forte, aa 
now tuned, can do. 3. It increases the apparent volume of sound, 
i. e. a given number of pipes opened in this organ, in perfect tune, 
will have more power than the same pipes in a tempered organ in 
imperfect tune. 4. It m^kes pleasing, and even delightful, many 
musical combinations, or chords, which are painful when produced on 
a tempered organ. 5. It keeps itself in tune in a very remarkable 
manner. 

The particular mechanical contrivances by which tb« d>ject is at- 
tained are, of course, not visible on the outside ; and, however diffi- 
cult it may have been to invent them, they can, no doubt, be easily 
copied and multiplied by mechanics of no unusual skill. AH that ap- 
peals on the outside of the organ-case which diOera from other organa 
is a row of pedals, very liketiie pedale of a sub-baae, except that they 
Bland out a little more from ihe organ. These are pedals which are 
adapted to ihe diSereul keys % and when one is put down, il remains so 
as long as the player chooses ; and it opens all the pipes suited to that 
key, in all Ihe stops ; or rather it allows them, and them only, to be 
opened on the application of the hands to the key-board. In order to 
change the key, another pedal adapted to the key desired miiat be put 
down ; and in doing this, the pedal first put down is raised to its place 
by mechaniam, so that the organist has only to touch one pedal in 
order to loose Jie pipes of 'be new key, and close ihoae of the othet at 
the same instant. The organ is played in all respects like a common 
organ, except that for changes of key the proper pedals must be put 
dawn. There is room enough for the sub-base pedals also. 

The only objections to Ibis organ are, -—the difficulty there is in 
playing very elaborate pieces, but these are not the sort to be desired 
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hi choiriiea ; the grtMn coet, but this ia more than couDterbduead hy 
ils BuperiOT eicellence ; the greater space reqaired ; and the fact, that 
the organist must be a thoniufi'h master of the Bcienoe of musio. Tbe 
instrument spoken of is placed in the chapel in Indiana Place, Boston. 

ON CERTAIN PHENOMENA OF THE FORCED DILATATION OF tlQTTISS. 

Let a stronr capUlar; tube, closed at one end and drawn out at the 
other to a slender point, be filled with water at the temperature of 83° 
or 80° F. ; if this lube is cooled down to 64°, so as (o cause a cerlaiti - 
quantity ot air lo enter it at the open poi 
again healed to 86°, and gradually higgle 
is completely dissoWed. If cooled to 64°, the original temmrature at 
which the tube contained at the same time air and liquid, it is seen 
that the water continues to occupy the whole of the internal capacity, 
and maintains thus att invariabie density between 83° and 64°. Its 
temperature may even be lowered still more. At this moment the 
least shock or collision, the least vibration, causes the instant re- 
appearance, with a Bort of ebullition, a slight noise, and a shock more 
or less perceptible, of the gas dissolved in the watei. It dilates rapid- 
ly, and in less than a second has resumed its primilivf volume at 64°. 
The same phenomenon occurs with very many other gaaes and liquids, 
as well as with air and water. With mercury it does not occur. In 
these phenomena ^ere are two things very distinct ; — 1 . An unstable 
supersaturation of the liquid by the gas produced under the inSuence 
of the pressure, a. A state of forced dilatation of the liquid ; the 
latter an instant before tbe vibration fills the volume which the gas 
occupies an instant after conjointly with it, and this volume is the 
same which the dilated liquid filled on an elevation of temperature. 
Tbe variation of density thus produced is enormoua ; for water it is 
equal to jj^ of its volume at 64°, for alcohol to ,'3, for ether to i,- 
Such an efiect could be produced otherwise only by a pressure of 60 
atmospheres for water, and of 150 for ether. This phenomenon prob- 
ably accompanies all supersaturation s, but at variable degrees and in 
various direetioDS, without being capable of being proved. The forced 
dilation of water and ether is also independent of supersaturation, it 
having been produced in vacuo. — Bertlatot, Cim^tet Seadui, June 2i. 
Brewtter's P/ulosopMcal Magazine, Aug. 



In 1649, Mr. James Thompson, of Glasgow, read a paper before the 
Royal Society of London, in which it waa demonstrated, that if the 
fundamental axiom of Camot's theory of the motive power of heat be 
admitted, it follovra, as a rigorous consequence, that the temperatuia 
at which ice melts will be lowered by tiie application of pressure. In 
this remarkable speculation, an entirely novel physical phenoinenoii 
was predkled in anticipation of any direct experiments upon tbe sub- 
ject ; and the aotoal observ^on oif the phenomenon waa pointed out 
as a highly interesting object of experimental research. 
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• since made by Professor W. Thompson hwe Tsrified 
Ike prediction, and it may now be considered ss establistied, that the 
effect of pTMSure on water, and all other liquids which like it expsnd 
ia {leeziag, is to lower their ttefaing point ; and that a reverse effect, 
or an elevation of the freezins point by an increase of pressure, may 
be expected for all liquids which contract in freezing. The extent of 
the effect to be expected may in every case be deduced from Reg^naalt's 
obsnrrations on vapor, if die latent heat of a cubic foot of the liquid, 
%nd the alteration of its volniDe in freezing, be known. — Breaittr'i 
PhUoiophical Magazine, Aug. 

THE EXUDATION OF JCE FROM THE STEMS OF VEGETABLES, 
AND THE FKOrHtJSlON OF ICY COLUMNS FROM CERT4IM 
KINDS OF EARTH. 
At the meeting' of the American Association at Charleston, an 
«lBborate and important paper was read by Prof. John Le Conte "on 
11 remarkable exudation of ice from the stems of vegetables, and on a 
Kngular protnision of icy columns from certain kinds of earth during 
ftisty weather." After referring to the little attention which phe- 
ni mena of this nature have received, the author states that in a visit 
to the sea-coast of Georgia, in November, 1848, he had an opportunity 
of observing the remarkable deposition of ice around the stalks of cei- 
ta-D plants, especially in the two species Pluchta borons and P. cam- 
fhorata, both of which grow abundantly in wet soils, and along the 
road-side ditches of that section. The exudations are most abundant 
during ^ first clear frosty weather in November and December, when 
tlie earth is warm, and there is considerable difference between the 
tsnperature of the day and the night. When the temperature sinks 
towiTda day^light to about Sff' ot 30° F., or even lower, the surface of 
Ibe ground is totally devoid of the slightest incrusting film of frozen 
itarth, while hoar-frost is deposited in great piofusion on all dead veg- 
Ctah'e matter. At a distance, the accumulations of voluminous friable 
maaees of semi-pellucid ice around the footstalks of the Pbichea pre- 
sent the appearanee of locks of cotton-nool, varying from four to five 
inches in diameter. 

The observations made by Prof. Le Conte appear to establish Iho 
following facts. I. The depositions of ice are confined to the imme- 
diate neighbourhood of the roots of the plants, frequently commencing 
two or three inches from the ground, and extending from three to four 
inches along the axis of the stem. At this season the etalks are dead 
and dry to within about six inches of the earth, tielow which they are 
green and succulent, and the plant has a large porous pith, which is 
always saturated with moisture as high as six or seven inches from 
the base of the stem. 2. The ice emanates in a kind of ribbon or 
frill shaped, wavy, friable, semi-peliucid eicreecenee, " sa if protruded 
in a soil stale from the stem, from longitudinal fissures in its side," 
as described by Sir John Heischel, who noticed a similar phenomenon 
in the heliotrope. " The structure of the ribbons is fibrous, like that 
rf the fibrous variety of gypsum, presenting a glossy silky snt&ce, 
U 
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the diieetiMi of the fibres being at right uigles (o tbe auna, or bni- 
■ootal." Their number Tsries from ooe lo five, all inuing ig Teiiteal 
or lonitiluiliDal lines, which are not always symmetrical I j diapoaed 
■toand the aKie. When the icj escreacences exceed five incfaea in 
length, which they frequently do, ihey are usually considerably eurled- 
3. " Although," as Herschel obeerres, "the icy ahecls seem lo ha»e 
been protruded from the interior of the stem, yet on exarainition they 
were found to leimioate eharply at its aorlace, and in no instance did 
they conoect with any formation of ice within. The point of sltach- 
ment was, however, always on the surface of the toooif, beneath the 
OQler bark, which the frozen sheets had in every instance stripped off, 
and forced out lo a distance." The only thing observed by Prof Le 
Conte, differing froin this description, was, that in very severe frosts 
the icy sheets were often connecl«d wiih the formation of ice within ; 
but from rarioua circumstances it is obvious that in these instancFS the 
ftiKDriAe action was too intense to permit the phenomenon to be de- 
veloped in a normal manner. 4. The phenornencm took plac« in the 
aame plant during several consecutive nights, and when the wood was 
not rifted frequently from the same portion of the stalk. When the 
wood was split, the deposition of ice occurred lower down on the 
atem, till finally the stalks became cmnpletely rifted from the height 
of six or seven inches to the ground, and this is the reason why the 
exudations are seldom obeerv^ after mid-winter. 5. Stems cut off 
within three or four inches of the ground exhibited the phenomenon 
the same as those untouched. The icy aheets never issued from the 
cut sur&ce, bnt from longitudinal lines commencing below it and ex- 
tending towards the root. Plants tiausplanied to a box of moist earth 
exhibited the phenomenon much leas strikingly than those left m titv. 
Piof. Le Conle is of the opinion, for various reasons, that we moat 
look to the moist earth for the supply of water necessary for the for- 
mation of these masses of ice. But before proceeding to the consider- 
ation of the questicsi by what force and through what agency it is 
elevated and protruded, he remarks that, "impressed with the idea 
that the phenomenon is purely physical, having no connection vrith 
the vitality of the stem, it seemed reasonable that the remarkable ex- 
udation of icy columns from certain kinds of earth might be reterred 
lo a similar cause." He considers that his observations upon this 
phenomenon have established these facts among others: — 1. It oecurs 
most strikingly when a warm rainy period terminates in clear freesing 
weather, with the wind irom the west or northwest. It is developed 
at all temperatures below 30" F. ; and in situations which sre per- 
sistently wet it is always in proportion to the depression of tempera- 
tare. 2 It occurs in soils thai are rather firm but not very compact, 
and ia seldom if ever observed in rich, mellow, alluvial soils, abound- 
ing in vegetable matter. 3. Tho general appearance of the phenome- 
non is that of a vast number of filaments of ice, forming in their ^- 
gregation fibrous columns resembling bundles of spun glass, emanat- 
ing at right angles to the surface as if protruded in a semi-fiuid sisls 
from an infinitude of capillary tubes in the ground. The structure of 
the colaraiis is librous, preunling a fine silky, wavy, silvery *<nhM, 



PHILOBOPHT. 1S9 

■nt dwy are more or less tTansparent, depending appsTOntly on the 
pDTit;r (rf the water and the state of aggtegalion of the icy filamenta. 
oometiines the fibres are readilj ^paraied ; at olhera tfaey are tueed 
together. When examined by liansmitted light, traravtrie ifru; arc 
oraerred to eruas the Elameiits at intervals of Iram one tenth to-one 
thirtieth of an inch. The colnmna vary in lenolh from one to tour or 
eren five inches, and in size frum mere thteads to prieniatic bundles 
of one (ouTlh of an inch in diameter. 4. (te examination the colunina 
were found to terminate sharply at the surface of the earth, never 
being- connected with any forraatioa of ice lielow where the phenome- 
non was fully developed, and, in most cases, the soil from which they 
protruded was not frozen in die slightest degree, even in the severest 
weather, when the thennotneier stood as low as 5°. Thoueh the 
ground was not frozen, ]ret, on caotiouel; removing the icy columns, 
the moist clay vaa found to present a very porous appearance, as if 
perlbrated by a multitude of holea or spiracles, corresponding in posi- 
tion with the bundles of thread-like ice. 

A careful esamination of the Iwo series of fects, with reference to 
the exudations of icy fringes from the stems of plants and the protru- 
sion of columns of ice Irom certain soils, must convince everyone that 
both of these phenomena should be referred to one and the same 
cause. If we admit this identity of canse, it must obviously be a 
purely physical one. The author then shows from various facts what 
cannot be this cause, confining himself more particalarly to the phe- 
nomenon exhibited by the soil. It cannot be caused by the vapor in 
the general atmosphere. Nor can it be occasioned by the cold con- 
tracting a superficial stratum of earth, and thus forcing up the mois- 
ture which freezes at the surlace. Nor, again, can it be owing to the 
exhalation of aqueous vapor from the comparatively warm earth be- 
neath through spiracles, undergoing condensation and congelation at 
the surface, and thus protruding the column. Neither can the pro- 
trusion be ascribed to the mere expansion of water during the act of 
freezing in the capillary lubes of ihe clay. Though in the well-known 
expansion which water undergoes before congelation commences, we 
have a cause sufficiently universal and acting in the right directioD, 
yet calculation shows that it is entirely inadequate for the production 
of the phenomenon. It being impossible for any of these to be the 
causes of the phenomenon. Prof. Le Conte offets the following as the 
most probable explanation of it Iiet us suppose a portion of tolera- 
bly compact, parous, and warm earth, saturated with moisture, to be 
exposed to the influence of a cold-producing cause. Only a very 
superficial stratum of the soil would be reduced lo the freezing point. 
As the resistance to lateral expansion is less at the surftce than it is 
al a sensible depth below, the effect of the first freezing would be to 
render the apices of the capillary tubes or pores conical or pyramidal. 
The sudden congelation ot Ihe water filling the conical capillaries in 
the superior stratum would produce a rapid and forcible expansion, 
which, being resisted by the unyielding walls of the cone, would not 
only protrude, but project or detach and throw out the thread-like 
columns of ice in the direction of least resistance, or perpeDdicnlai to 
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ibo BorftM. ThU would lesve iho samniita of the tobo paitiilly 
empty, and warm water, being drawn up from beneath by capilUij 
WtractiOD, would (retae and elerUe the columa still higher. AAer 
ineniitniiDg the various appearancea which this theorj accounts for, 
the author applies it to the exudations on plants, the only differenoo 
being, that the porous pith furnishes the supply of warm water Iidiq 
the eaith. while the wedce-shaped meduilary rayt secure the mechan- 
ical conditions neocMniy for Ihe development of the projectile force iit 
the proper direction. The paper is of considerable length, and abounds 
ID inleteMlDg details not to be compressed into a short absliacL 

AOTIOK OP WAVBS. 



Ill the eoaise of a paper read before the Society of Arts on "artifi- 
eial bieakwateiB," by Mr. A. G. FiudJey, we find some interesting 
fiMts concerning the lorce and action of the waves of the ocean. The 



dynamic force exerted by sea-waves is greatest at thecieslof the w 
before it breaks, and ils power in raising itself is measured bj varioos 
facts. At Washerg, in Norway, in 1820, it rose 400 feet, and on the 
coast of Cornwall, in 1S13, 300 feeL The author cites numerous other 
cases, showing that the waves have sometimes raised a columa of water 

Suivideot to a pressure of from three to five tonH to the square foot. 
9 also proved by a table that the velocity of the waves depends on 
(heir length, — that waves of from 300 to 400 feet in length from crest 
to crest travel with a velocity of 30 to 971 miles an hour, and this, 
whether they are 5 or 54 feet in total height. Waves travel very 

Seat distances, and are often raised by distant hurricanes, having been 
t simultaneously at St. Helena and Ascension, though 600 miles 
apart, and it is probable that ground swells ol\en originate at the Cape 
of Good Hope, 3,000 miles distanL Nor do wares exert their force at 
or neat the surface only, one instance being meniioned where a diving- 
bell at the depth of eight fathoms was moved five feet laterally in calm 
weather. The motion of "shingle" depends on the direction in 
which the surf strikes the shore, which is infiuenced by the direction 
of the wind, and this is shown from observations on the French coast 
to be in the rauo of 2j9 days from western quartets to 138 days from 
eastern quarters. At the British Association, Mr. Stevenson made a 
statement of the result of certain observations made by him on the 
force of waves with reference to the construction of marine works. 
The result of the experiments made gives a force of about li inos per 

Snare foot fortheC!ermaoUcean,andof 3 tons for the Atlantic t)cean. 
ie eiperimenlB from which these results were obtained were made at 
the Bell Rock and Skeiryvoro light-houses. 

THE ATLANTIC WATBS. 

At the meeting of Ihe British Association at Edinburgh, Dr. Seores- 
by read an interesting paper on " the Atlantic waves, their magnitude, 
velocity, and phenomena," containing the result of observations made 
during two passages across the Atlantic in 1B47-4B. The most in- 
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terestmg obHenations were on the retutn voyage, in March, 1848, in the 
Hibemia, on account of the hi^ h aeas, and the peculiar construction of 
the upper worits of the ship, which aObnled Tariona platfonna of deter- 
minate elevation above the line of flotation. The first obserration was 
on March 5, in latitude about 51°, longitude 38° 60' W., ibe wind be- 
inif about W. S. W., and the ship's course, true, N. 63° E. The 
wind had blown a hard gale the previoos night, and still continued. 
Dr. S. toolc his station on the cuddj roof, the eye being 83 feet 3 inch- 
es above the line of flotation of the ship, and found that almost every 
wave rose so much above the level of the eye as to yield only the mtTi- 
imam elevation, showing that they were most of them more than 24 
feet high (including depression as well as altitude), oi, reckoning from 
the meaa level of the sea, more than 13 feet. He dien went to the 
larboard psddle-box where the eye was 30 feet 3 inches above the sea, 
a level which waa very satisfactorily oiatntained during the instants of 
obsarvation, becanse of Che nhole of the ship's length being occupied 
within the clear "trough of the sea," and in an even and upright po- 
sition, whilst tho nearest apprcaching wave had its maximum altitude. 
Here, too, at least half the waves were far above the level of the eye, 
long ranges extending perhaps lOD yards on one or both sides uf the 
ship (the sea coming ne&rly right ad), rising so high along the visible 
horizon as to form aa angle estimated at 3° to 3°, when the distance 
of the wave summit was about 100 yards. This would add nearly 13 
feet to the level of the eye. This amount of elevation was by do 
means nncommon, and eonietimes peaks of crossing, or crests ofbreair 
mg seas, would shoot upwards at least 10 or IS feet higher. The aver- 
age wave waa fiilly 15 feet or upwards, and the inean highest waves, 
not including the broken crests, about 43 feet above the level of the 
hollow occupied at that moment by the ship. The next day, after a 
slonn of about 36 hours, which had abated several hours before the ob- 
servation, BO that the waves had perceptibly subsided, waves were 
noticed of 36 feet average elevation from ridge to hoUow, and even of 
30 feet ; they were, however, of no great extent on the ridge. 

At this time another subject of investigation was the period of the 
regular waves overtaking the ship, and the determination, proximately, 
of their actual width or intervals, and iheit velocity. The period of 
regular waves, in incidental series, overtaking the ship was, on Ihe 
average, 1S''.S. A wave passed the length of the ship, S30 feet, in 
about six seconds, and an estimate gives 55U feet as the probable mean 
distance of the waves, or the width passed over between crest and crest. 
To thia, however, an addition must be made, on account of the pro- 
gression of the ship in the same direction, of 231.5 feet, giving 790.5 
feet for the actual distance traversed by the wave in 16.5 seconds of 
time, being at the rate of 33.67 English statute miles per beilr. Of 
the elements employed in this calculation, all but one may be deemed 
accurate, the doubtful one being the average distance from summit to 
summit of the waves ; and even this must be very nearly correct. As 
to the form of the waves, it was found that it was less regular during 
the height of the gale than after the wind had begun to subside.-^ 
London Athenawtt, Avg. 

14 • 
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TIDES OP THE GULP OF MEXICO. 

Ah iDterealiDi; paper wat preteatod to the American A 

New Haven by Ftof. Bache, ou the lidraof iheGalfof Hexico.a. . 
aened bjthe officeraof the Coaat Survey, at Cat iBland. The tMeitrf 
ibe Gull of Mexico, said Prof. Bache, present interefiting pecuHanliea. 
They are generally, not □DiTeiaally, single day tides. Ibuee tt Cat 
Isjand are the type of this claas. The discussiona applicable to tbeni, 
reduced to rule, would wibwct for all othera of the class. The pro^ 
cess of such a diacassion he proposed lo preaent. The tides at the eir- 
trance lo Mobile Bay are in part reduced, and oew obeervations are be- 
ing made there aod at other points in the Gulf. The observations at Cat 
Island were made hourly, day and night, for a year. The average a» ■ 
ttnd 611 is but one foot. There is one high and one low water, as a 
rule, in the twenty-four hours. The wind is supposed by navigalon 
genenlty to cause these tides, but the hypothesis, when carefully ex- 
amined, falls to the ground. The time of high water advances as the 
Innar day gains on the solar, until suddenly it shifls nine, tea, «nd 
twelve bonis. The low waters follow the same law. The times of 
change are at or near the period when the moon croBses the equator. 
This points to the dinmal inequality, as shewn by Mr. Whewell, ■■ 

An establish men t useful to the navigator may be obtained 1^ eon- 
Mdering the luni-tidal intervals for the superior and inferiM transit* 
according to the moon's place north or south of the equatw. 0[di> 
nary modea of discnasian fail entirely. The curves of hourly obaeivR- 
tions for the year leave no doubt that the declination changes of tb« 
moon are those first to be looked to. Ordinary doubleor six-hour tides 
occurred always at and near the period of no declination, when the; 
were near the quadratures. The tablea for the whole year showed 
this, and the comparison of tides at the zero and maximum of declina- 
tion showed that the time of occurrence (epoch) corresponded very 
nearly, at a meui, with the moon's position. The expluiatioo of the 
tides was to be found in the interference of the semi-diurnal and of tba 
diurnal tide vraves. 

Prof. Bache went on to develop the theory, and show that it aoeorde 
nearly with the obaerrationB, and remarked that, should further exam- 
ination confirm his conclusions, the two tides could be separately ob- 
tained from the observationB, and discussed according to the known 
laws of InnsLr and solar action. 

CURRENT CHARTS. 

Piior. BicHE described to the American Aesociarion at New Han* 
the method used in the Coast Survey for showing the results of cur- 
rent observations. The paper was illustrated by diagrams of BoMoi 
Harbour. 

" Obserratione being multiplied at difierent periods of the curreitt, 
'from slackwater to slackwater, they are projected upon diagrams show- 
ing at a glance the dirMtion and velocity at any particnlar statL ii. 
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The Krenge of tho reBolta is osually obtained bj inepeetioii. Divid- 
ing the intervals between tplaekwatere into quarters, we ([ive the 
mew isBulte foT thoee periods in a table, and usually place upon the 
chart arrows indicating the direction or set. and write at the extremity 
nunabers ahowin^ the VElocity or rate in miles per hour. In case of 
the abservatioos made in Boston Harbour, the results were so unusually 
Bumeroas, that the lines of direction were confusinj; to the eye, and the 
connection between the results was very difficult to seize. Through 
the pains taken , the motion of the water was traceable in nearly all its 
peculiarities, from the entrance thiouj;h tlie tortuous passages among 
the islands, alternately narrowing and expanding, to the city wbarres." 
On the current ctiart exhibited by Professor Bache, the direclian and 
force of the currents were represented by lines, the distance between 
which is inTersety as the rate in miles per hour. The reciprocals of 
the number of miles per hour are here represented by tenths of inches, 
currents of 0.3, 0.5, 1, 1.5, 2 miles pec hour being represented by 
lines parallel to their directions, and distant 0.5. 0.8,0.1.0.75, 0.05 of 
the inch. The chart was on a scale of one 20,000tb. The reprwenta- 
tion on one of the diagrams corresponded to tlie flood, and on the other 
to the ebb, referring to the motions of the current from slaokwater to 
•ladcwater, and not to the tide or rise and liill of the water. If the 
current stations were very numerous, the straight lines tangent to the 
cuTvesof motion of the water (set of the current) would become curves. 
It is easy far the navigator to seize the relations of the currents he 
will meet, even by these tangent lines, and to avail himself of the 
knowledge thus imparted of tiis direct lateral and eddy currents to 
avoid danger or to secure advantage. 



WEIBLWIMDS PBODUCED BT THZ BURNINfi OT CAVE-BBAKSS. 

. Ma. Olmsted read to the American Association, at New Haven, a 

Sper on whirlwinds prodoeed by the burning of caoe-biakes in the 
dilh. The canes in Alabama often grow to the height of thirty-Gvs 
or forty feet. They are cut down, and, sAer drying for about six 
weeks, fire is applied to them in several places. As soon as the canes 
begin to bum, the atr that is confined m their cells, and the watery 
vapor, burst them asunder. They generally explode through several 
oejls at once, and ilius are split in one continued line. These explo- 
sions, in burning a large cane-brake, produce a continued roar, like 
the discharge of musketry from an immense arm^. On account of 
the dry, combustible nature of the cane, when kmdled, the fire ad- 
vances with great rapidity, giying out flames of the deepest red, the 
intensity and richness of which color are incomparably finer than the 
Barnes which arise from the combustion of any other kind of wood. 
Together with the flame, there ascends a very dense, black smoke, 
resembling that which arises from burning camphor, or Crom the chim- 
neys of gas-works or factories where bituminous coal is used. This 
suioke also &r surpassed, in its dense, deep black color, any thing or- 
«Unaiily observed. 
The nne-brake visited by Mr. Olmsted cuvered a space of tweaty 



Ml. Google 



IM AKNUAI. Of BomtTIFIO DUOOVEBT. 

6n acTM, and wu set «■ fii« at the part moat Aittua 6«m Um. 
" Whirlwinda were now obeerred in the hottest put of the firtt. 
The; did oot unite in one column, but were scattered thronghout dM 
fin, sod BeTeral were rormed at the nroe time. The first were ob m 
eoroparatively small scale. Their height waa from thirty to fintj 
feet. To these succeeded others on a larger scale, until they reacbeld 
the heiitht of more than two hundred feet, and the flame nd aoMik* 
which formed their columns were perfectly distinct from the geaenl 
mass which arose from the fire. Tney appeared r^er to increase in 
wie and frequency toward the latter part of ' the banuDg,* and naanjr 
were formed on the aahes, after the fire had, to a great extent, gene 

" Among the whirlwinds there were several points of difiereiice, by 
which they mialit be classed nnder four beads. The moat coaunon 
one was that wnieh was statiomtry over a part of the fire wbioh was 
hotter than the neighbouring portioos. A second variety was that 
which had a progressive motion, and advanced over the Inimt track, 
throwing up aahes and cinders, and thne marking its course tbEOOgh 
the fire. Some of these emerged from the flames. This was probably 
the case with quite a number, althongh, having nothing to mark them 
after leaving the fire, they became invisible. One, however, passed 
near enough to db to be observed, and attracted our attention, by its 
raetlino' sound, and by the leaves which it carried up. This waa 
about fifteen or twenty feet high. At the time this passed us, we had 
moved from our first station, and were about three hundred yards firom 
the fire. These whirlwinds diSered from the others in form, being 
very wide it the top, and contracting to a point at the bottom, like a 
top or a spindle, or, more cjtactly, they were of the form of the upper 
cone of an bour-glaas. An iaieresting phenomenon which attended 
same rif tbe whirlwinds might render it proper to arrange tliem under 
a third class. In these the flame was violently whirled at the base ; 
then above suceeeded a dark interval, where the flame seemed to im 
extinguished entirely, but towards the top it broke out anew. It 7as 
a mixed whirling of flame and smoke, the smoke occupying the cen> 
tr^ portion. The dark interval where the smoke was unconsumed 
was greater or Irse, as the (lame above approached to, or receded from, 
that beneath. There were quite a number of this class. The fourth 
kind were formed of immense columns of smoke, bo narrow and lofly 
that they resembled towers of several hundred feet, or trunks like 
those of trees in form, extending into the sky. The rotary motion 
was obvious throughout their entire lengUi. These columns of smoke 
were generally straight, but sometimes bent at the top by the wind. 
In connection with the whirlwinds, there were several other facts of 
interest obaerved during the burning of the cane. We noticed the - 
direction of the wind was changed. At first it was from the north- 
east, and continued in tiiat direction in the upper part of the aimos- 
phere, as was evident from the way in which the columns of emoka 
were bent. But shortly after the ccnnmencement of (he burning, tbe 
ait beneath blew in all directions towards the centre of the fire. Tba 
eolnmiis of smoke were not beat for more than a hundred yards ; hence, 
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Up to thai heigbt, the wind blew in all directioDB towards the centre 

of the fire. These whirlwinds revolved on their axes from right to 
left, and from left to right, without any prevailing tendency to nne 
direction more than to ihe other. Frequently the sama whirlwind 
would change tlie direction in which it revolved, and would again re- 
turn lo its first course. In a, few instances, this was repeated several 
times. The charred leaves of cane, being thin and light, were driven 
off in considerable quantities. They were carried up, frequently, 
without being burned, and were sometimes found at a distance irom 
the place of the fire. But, considering- the extent of the fire, few 
cinders were carried up. The combustion was very complete." 

CUBIOUS EXFERIMEMTS WITH SHOT. 

A SERIES of experiments have been recently made at Porterooulh, 
under the direction of a government officer, winch proved satiefactorily 
that shot cuuld be made lo take a considerable diverging course in- 
stead of going in a direct line lo the object they were directed against, 
asd that the result could be attained with great certainty by very sim- 
ple means. The experiments were made with 33 and 68 pound shot, 
which were prepar^ for the purpose by having a bole bored on one 
side of about an inch and a half in diameter, whicb is afterwards filled 
with ft plug made of wood. Tlie extraction of the metal Irom one side 
of the shot alters the centre of gravity and the direction of ibe shot 
when fired, according as the wooden plugged side is placed upwards 
or downwards, or to the right or left, when loading the gun. The' 
result of the experiments with 33-pound shot, plugged as described, 
showed that, with the usual service chargeof gunpowder (10 pounds), 
with the plucr placed to the right of the gun, and the piece of ordnance 
directed against a target in the usual way, the shot when fired di- 
verged to tiie extent of fifty yards to the right of the target ; and when 
the plug was placed to the left side of the gun, the divergence when . 
fired was fifty yards to the left of the target. On placing the plugged 
side of the shot downwards in the gun, the shot when fired fell 400 
yards short of the target ; and when the plugged side of the shot was 
placed upwards in the gun, the shot when fired ranged beyond the 
target. Nearly the same result was obtained in a number of experi- 
ments. The experiments with the 68-pound shot, bored and plugged 
in a similar manner, gave more extraordinary results, aa the plug 
when placed downwards in the gun fell 600 yards short of the object 
aimed at; and when iheplug was placed upwards in the gun, it went 
600 yards beyond it. When the plug was placed to the right, it dir 
Terged between 60 and 70 yards before it reached the distance of the 
target, and the same distance lo Ihe left when the plug was placed to 
Iho left. — Enghshpaptr. 

GEDHETEICAL FBIKCIPLES OP BEAUTT. 

At the British Association, the following original views of Mr. 
Bm.j, celebrated for his work on colors, were presented : —That the 
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rh capaUe of appreeiatinfr the exact subdiviBion of spaces, just na 
«ar is capable of ap^ireciatini; Ibe exact subdi visions of inlerrals 
of time : bo that the diTiaiun of apace into an exact number of equal 
paria will affect Ihe eye agreeably, in the same way that the division 
of the time of vibralioo in music into an exact number of equal partu 
agreeably affiscta the ear. But what spaces tloea the eye mmt readily 
divide? Mr. Hay supposes those spaces to be angles, not lines, he- 
lieving that the ejre is more afleded by direction than by distance. 
According to his ^eory, bodies are agreeable to the eye, so far as 
Bjionietry is concerned, whenever the practical anglirB are exact sub- 
multiples of some common fundamental angle. Wa should, therefore, 
expect to find that spaces in which the prominent lines are borizoncij 
and vertical will be agreeable Ui the eye whec all the principal par* 
allelograms fulfil ibe condition that the diagonals make with the side 
angles which are exact aubmulliples of one or of a few right angles. 
In applying Ihia theory to Ihe construction of the human figure, in 
which we should expect a priori the most perfect development of 

Smmetrie beauty, we find that not a single linear measure is em- 
nyed in its construction. The line which shall represent iho height 
of the figure being once assumed, every other line is determined by 
means of ani^les alone. For the female figure these angles are ot)e 
half, one third, one fourth, one Etlh, one sixth, one seventh, and one 
eiglith of a right angle, and no others. It muat be evident, Iheiefore, 
that, admitting the supposition that the eye appreciates and approves 
of the equal division of space about a point, this figure is the nntist per- 
fect which can be conceived. Every line makes with every other line 
a good angle. The male figure is constructed upon the female figure 
by altering most of the angles in the proportion of 9 to 8 ; the propor- 
tion which the ordinary fiat seven bears lo the Ionic. 

Mr. Russel said, that he was afraid that artists would not admit of 
auch a mathematical definition of beauty as Mr, Hay was attempting 
to establish, yet all analogy proved that there was truth in the theory. 
A fow centuries ago the philosopher would have laughed at the man 
who should have announced that llie great irtegnlar rocks of the earth, 
and the stones on the road, we're all formed on mathematical princi- 
ples, and yet every one now knew that such was the fact, and tbe 
science of mineralogy used these mathematical forinf as the basis of 
classification ; so in the plant and in the animal are frequently found 
such regular repetition of the same form, and such perfect obedieoce 
to mathematical principles, that it could not but he felt that one day 
we ahonid be able lo reduce all typical beauty to mathematical forms. 
— London Atherueum, Aug. 
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ABTIFICIAL FSODUCTIOIT OF MINEIULS. 
Elir Dt Bkaouont and Ddfrcnot, in a report presented to the 
french Academy, April I, state that M. Daubr^e, having observed 
tiiM the ores of tin are conatanlly aceompaniwJ by fluoric or bonicic 
minerals, particularly raica, topaz, tourmaline, &c,, was induced lo 
believe that this circumstance was connected with the cause which 
produced the formation of the ores, and that the tin was hroii|]'hi into 
Its bede in the state of fluoride, and there, undergoing a double de- 
composition, produced oxide of tin and fluoric minerals. He there- 
fore endeavoured tuproiIiic«,artiliciBlly, oxide of tin, hyprocesacs sim- 
ilar 10 the supposed ones of nature, making use, however, tif the 
chloride insteaJ of the fluoride. By passing through a porcelain tube 
heated to a while heat two currents, the one of the vapor of perchlo- 
ride of tin, the other of steam, he obtained small crystals of the oxide 
of tin while the hydrochloric acid escaped in the form of vapor. 1 he 
crystals were deposited upon the inside of the porcelain tube, not how- 
ever throughout its whole length, but at the entrance, where the tem- 
perature was hardly 311CP C, while the hottest portion contained none 
at all. At tlie end where the vapors escaped, the oxide of tin fmned 
an amorphous concrete mass. The crystals adhered very strongly to 
the lube, insinuating themselves into the smallest initrstirea of the 
porcelain. They are very brilliant, and almost always colorless ; ihey 
are infusible, and unattached by acids, resembling in these particulars 
natural oxide of tin, but differing from it in crystallization, as ihoy 
belong to the system of the right rhomboidal prism. Oxide of tin, 
therefore, admits the same dimorphism as oxide of titanium, with 
which it is iaomorphous. These facta led M. Daubrie lo srppose that 
he might also obtain crystals of oxide of titanium, in which endeavour 
he was successful, having produced crystals of Bmokite. ('hlorjde 
of silicium gave also by decomposition small crystals of quaru.* 

■ Sm AMinal a/gcilnlijlt JXltaTtrg, ISSO, p. H3. 
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DtSTBlBITTION OF SIMFLB BODIES IN tIATVKE. 

M. Klii di BcinMoiiT in ma elaborate pBper on "Tolcanie md 
inetlllirennu ernptions," publisbe<l in ihe BMiothiqvx Vninendle de 
Genivt, ^"^ei an imereating table of the distributiun of tfae simple 
bodica in natuTs. The followinK ia a brief summary of the memoir. 
The numbers refer to those in the table rni the mipoeite page. 

I. Bodies moM ^nerallj spread over the suruce of the globe, being' 
eiiteen in number. We may add titanium, bromine, iodine, and sele- 
nium, which are generally diSiiaed in small quantities, tlius raising 
the number to twentj, but of these only twelve are fnund frequeatif 
and in abundance. S. Fourteen simple bodies which enter into the 
coropoeilion of Tarioae species of lavas produced (ly existing volcanoes. 
Of theM, however, sulphur, hydrogen, chlorine, and fluorine occur 
in lavas onlv as exceptions, so that the number should be reduced to 
ten. 3. FiJteen simple bodies composing the ancient volcanic rocks. 
4. Simple bodies entering into the composition of the hoac rocks, or 
those whoae mode of eruption has diRered from tliat of volcanic rocks ; 
Buch are the serpentinea, traps, &c. 5. Simple bodies cnmposinff 
granites or acidiferoos rocks, that is, thoee in which the base* are 
aaturaled with silica, such as quartziferous porphyry, granite, &c. 
6. Simple bodies entering into the composition of siannit'erous veins, 
or veins of substances which accompany tin. 1. Simple bodies of or- 
dinary or plumbiferous veins and otliets, to which have been added the 
bodies that enter into the composition of the crystallized masses con- 
tained in the geodes of amyt^aloids, in the finures of septaria, &c. 
8. The elements met with in mineral waters. This list is, so to speak, 
only an extract of the list of bodies which are found in ordinary veins, 
fl. iSimple bodies found in the emanations of existing volcanoes. By 
comparing columns 2 and 9 with 5 and S, we infer that the foci of 
active volcanoes are the poorest in simple bodies of those which have 
acted al the earth's surface. 10. Simple bodies found in a native stale 
on the surface of the globe. Palladium, rhodium, ruthenium, iridium, 
and platinum do not form lasting combinations but among themselves, 
and appear to constitute a department by themselves in the midst of the 
loinerelogical world. 11. Bodies found in aerolites, to the number of 
twenty-one, all of which are bodies already known at the surface of 
the globe, (ifleen of them being included in the list of the sixteen 
most widely diSiised simple bodies. 13. Bodies which enter mnet 
generally into the composition of organized bodies; they are the same 
as those ouciip}|ing the Urat column, showing " that the surface of the 
globe contains in almost all its parts every thing eesential to the esist- 
ence of organised beinga." 

It is proper to say, that researches published since the preparation 
of the table would require some alterations and additions in it, while 
in regard to the distribution of some of the bodies enumerated, other 
geologists may entertain different views. — Editor). 
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OH THE FUSION AND VOLATILIZATION OF BODIES. 

For aonw time past, M. Despreue, or Paris, haa been aclireljr en- 
gaged in a series nf experinienls, wllh a view of determinini; the 
eflact of the apnlicalion of an intense lical upon the nature of dillerent 
MibBtancM. For this purpose, he lias sought lo combine the three 
moM powerful Boorces of heat, tlie sun, the electric current, and cran- 
bottion, and to apply them united nt one point. To effect this, lie 
employed a galvanic battery equal to 185 pairs, an annular lens nearly 
90 centimetres (about u yard) In diameter, and a blowpipe of catbu- 
Ktled hydrogen. By the addition of another source of heat the power 
of ths battery was found lo be so greatly increaaed, thai hard and 
compact magnesia, which, under the action of the battery alone be- 
came pasty, immediately volatiliied in Ihe form of while vapor by 
the ooQcurreat action of the battery and lens. Pure anthracite coal, 
subjected to the simultaneous action of Ihe battery, lens, and blow- 
pipe, appeared to fiiae and fall in drops. Charcoal was also caused to 
Aue ana volatilize. By the application of Ihe electric fire alone, 
tungsten, boion, ailicium, and titanium were readily fused, and the 
three latter volatiliied. The tungsten, when fused, became so hard aa 
to be polished only with diamond dust. This greet hardness suggests 
its application for various useful purpooee in the arts, aa Ihe cutting of 
pteeions stones, &c. By this same battery SO grarnmes of palladium 
were instantly reduced to a beautiful button, and 350 oiarames of pla- 
tinum were reduced to a liquid in a few minutes. In fine, saya M. 
Despretz, there is not a single metal which can resift the electric fiie. 

With a battery of BOO elements alone, charcoal has been so intense- 
ly heated, that an acieular rod haa been seen to bend under the form 
u an are of a circle, or even under the form of an S. The charcoal 
ia this condition is almost ^Iwajs fused and partially converted into 
graphite. When two charcoal rods thus heated were pressed against 
one another, the positive rod penetrated into the negative charcoal to 
the depth of four or five millimetres. When the volatiliiation, wliich 
is effected by this battery, lakes place, it is manifested under the form 
of a black cloud, which rises from the entire surface of the charcoal, 
and is deposited in great part upon the sides of the vessel in which tho 
charcoal which unites the two poles of the battery is placed. In most 
of these cases the eiperimeols were made in nitrogen, or some gas 
not supportingcombustioD, at a higher pressure than that of the 
atmosphere. Tlie api>aratus by which these conditions are fulfilled 
is of cast-iron, fitted with a movable cover, and thick glass plates, to 
afiord a view of Ihe interior. It contains, also, various arrangements 
inside, for supporting and connecting the various substances to be op- 
erated ou. When it is desired to operate in vacuo, a large bell-glass 
toceiyer on the plalinnni of a pnenmatic apparatus is sulMtiluted. A 
circular iron plate and a metallic grating defend the platinum and the 
riasB agunM the projection of powerfully heated globules and sparks. 
In experiments in the open air, a box is used, open on the side of the 
battery, and closed on the aide of the observer. An opening exists, 
fitted with blue glass. By these arrangements the danger of these 
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experimenU, atising- from electrical heat and ligbt, as well sa from 
the disengaged gases, is diminiEhed. One cannot be too securely de- 
fended, however, especially fiam the eleclrical light, when it is raised 
to a certain degree of intensity. The light from 100 elements might 
occasion serious danger to the eyes; but this danger is much greater 
when the light from a battery of 600 etemenls is encountered. Even 
in approaching it only for an instant, there is danger of a violent hcnd- 
acbe and pain in the eyes, and the ^e, moreover, is burnt, as by a 
powerful amp de sakit. M. Despretz and his BBsistanta have in the 
course of his experiments been powerfully atlicted by it, and now, 
although well protected, one person is nut permitted to conduct a 
whole series of experiments. 

In some of his experiments, M. Deepretz joined to a Bunsen's bat- 
tery of 600 elements another battery of 135 elements, directing the 
fire of the first battery directly upon the object, while it was heated 
by the other. Such was its intensity, that when a crucible made of 
retort charcoal, containing pieces of sugar charcoal, was submitted to 
its action, in an instant the sugar charcoal was consumed, the crucible 
reduced to bent fragments, and the whole converted into graphite. In 
this connection, Despretz mentions that acicular rods of retort char- 
coal may be converted into ^phite by the heat of an enameller'a 
lamp in the course of a few minutea, and this change sometimes even 
takes place in the retorts where it is produced. It is even probable 
that, after a sufficiently long time, the same transformation might be 
accomplished at a much lower temperature than that of the retorts in 
which gas for lighting is made. This fact, in a geological point of 
view, is interesting. The size of the pieces of charcoal fused by 
Despretz have in some instances exceeded that of a large pea. 

Various experiments have been also made in connection with these 
powerfal batteries apon the diamond. For this purpose, the dia- 
monds, aAer having been heated gradually, to prevent a splitting when 
suddenly exposed to a high temperatnre, were inclosed in tubes of 
charcoal, seven or ei^t millimetres in external diameter, closed witli 
charcoal stoppers. When exposed to a comparatively feeble action of 
the battery, the diamond changes color, becoming grayish-blacli, con- 
ducts electricity, has the appearance of graphite, or black-lead, and 
leaves a mark upon paper. The tube in this case was maintained at 
a white heat for twenty minutes. In a second experiment it was 
found that a diamond exposed to the same degree of heat for seventeen 
minutes did not experience much, if any, alteration, but atill scratched 
glass, and was a non-conductor of electricity. A diamond of 3.5 mil- 
limetres in diameter, exposed to a stronger action of the battery, that 
of 600 elements, immediately liised, and when cooled could be crushed 
in the fingers. In another experiment, six small diamonds were ex- 

Cd to the fiill strength of the battery for 71 minutes ; two of the 
londs had then the appearance of graphite, and the remainder 
were reduced to dust. The change which the diamond was Ibund to 
undergo on exposure to great heat was in general as follows. It 
first changes to charcoal, from a non-conducting to a condncting body, 
then to graphite, and, if the heat be sustained, it gives rii* tomw 
fused globules. 
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The TCBult of ifae series of eiperimeats so fkr as jet Dtade pab 
lie ia thus suiaoKd up by Despielz in a communication to the French 
Academy. 1. Charcoal in vacuo is unifonnly reduced lo vapor at the 
lemperaiore which it acquires from a Bunsen's battery of 500 to 600 
elements, united in five or six series. In a gas it is slower, but it is 
likewise accomplished. 2. Charcoal by a proporliDnaie Icmperalure 
may be bent, fused, and welded. 3. Any kiod of charcoal becontea 
BO much the harder as it is suhmilted for a longer time to a high tem- 
perature. Jo fact, it is converted into graphite. 4. Pare graphite is 
gradually dissipated by heal, like charcoal. That which remains is 
graphite atill. 5. The diamond is changed, by the heat of a suffi- 
ciently powerful battery, into graphite, like every other kind of char~ 
coal. Like charcoal, it gives rise to small fused globules, when 
healed for a very long time. 6. If we compare the results of our ex- 
perimeoia with the production of graphite in the high furnaces, fram 
the hexabedial form of natutal graphite, a form incompatible with 
the regular oetofaedrou, we are inclined to think that the diamond u 
nof the product of the action of any iiUeiue heat upon organic or carbo~ 
iUK€Oiu matter*. — Compta Sendus, June 18, d po$t. 

ON A PECULIAS FORM PKODDCED IN THE DIAH0I4D UNSES THB 
INFLUENCE OF THE VOLTAIC ABC. 

Mr. J. P. Gassiot exhibited to the British Association, at its last 
meeting, a diamond which hod been exposed to the intense heat pro- 
duced by the voltaic battery when arranged as in the device for the 
electric light. The diamond had apparently been fused, hat, instead 
of changing into coke, as in soch ciioumslances diamonds graieially 
do, it bad become a glassy mass, and seemed to consist of a mnllitude 
of small crystals adhering tn each other. When the diantond is con- 
Terted by galvanic fusion into coke, it changes from a non-conductor 
to a conduclOT ; in ttiis case the diamond, though fused, still remained 
a non-conductor. 

At the same meeting, Mr. H. C. Sorby read a paper on " the tri- 
morphism of carbim," the object of which was to establish the &ct 
that coke was in reality crystallized when very hard, and in the same 
form as the diantood, from which, however, it was staled to difiei in 
crystal (ographic volume. Mr. SoAj slated that he had also observed 
anthracite coal in the form of crystals belonging to the square pria- 
matic system. — Jameson's Journal, Oct. 



A PAPER by M. Ullgien has been recently communicated to the 
Academy of Sciences at Stockholm, giving an account of a supposed 
new melal occurring in the chrome-iron of Roros, and some other iron 
ores. As the niets^ exhibits in its oxides great resemblance to iron, 
it has been called Aridium. In some experiments made with a view 
of detecting the presence of pho^horus in the bar-iron of Ihe Oemsto- 
1m inm ores, the author fonnd tiiat the solution of inm obtained be- 
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ably. Subsequently, in an examination of the dirome-iron of Borm, 
he Ibund that the peroxide of iron separatad from it behaved like 
that in the Erat-named solution. This, upon a careful and lengthened 
examinatioD, was found to be owing to the presence of the substance 
which has been denominated Ariaium. M. Ullgcen has obtained it 
in the form of a sulphate of the peroxide in small crystals, and aUo 
as a lower oxide. These oxides show considerable aniUogy to those 
of iron, hot may be distinguialieil from it by various reactions. A 
solution of (he peroxide of aridium gives a dark blue precipitate with 
fenocyanide of potassium ; but au excess of diis precipitant changes 
ths color into a dirty bluish-green. It dissolvea in hydrochloric acid 
without disengagement of chlorine, and furnishes, on evaporation at 
a gentle heal, a lemon-coloied deliquescent residue, which cannot 
be made to crystallise. It difiers in this respect from the oxides of 
iron and cerium. With carbonate of soda it giiee a light brownish- 
yellow precipitate, with a yellow solution ; peroxide of iron, on (fa» 
contrary, gives a brownish-red precipitate, which also dissolves with 
a red color. When hydrosulphuric acid was passed through a solu- 
tion of the metal, the oxide was reduced to protoxide. Alter expel- 
ling the excess of hydrosulphuric acid, it was precipitated of a gray- 
ish-white color by ammonia ; but this precipitate at once became a 
light brown, without passing from green into brown, as in the protox- 
ide of iron. Before the blowpipe, oxide of aridium gives, with borax, 
on platinum wire, in the outer flame, a yellow bead, which becomes 
colorless on cooling with small quantities. In larger quantities this 
bead is of a brownish-ied ; on cooling, yellow and opalescent. In the 
inner flame the bead is colored of a light ereen by small quantities, 
and becomes colorless on cooling; with a large quantity the bead is 
of a beautiful i^reen while hot, but the purity of the color decreases 
as it cools. Metallic aridium has not yet lieen obtained. — London 
Chemitt, &pt 

TITANIUM. 

It is well known that Prof. Wohler, of Germany, has within a 
recent period ascertained that the beaallful copper-colored crystals of 
titsnium, bo oAen (d)served in blast-iron furnaces, are not, as has been 
gaoerajly believed, simple bodies, but compounds, made up of the 
metal titanium and that most unstable of all bodies, nitrogen. The 
following additional particolars respecting this compound have been 
communicated by Prof. Wohler to a society in GJottingen : — The crys- 
lals are composed of cyanide of titanium, mixed with nitride of tita- 
nium, and contain in 100 parts, titanium 78.00, nitrogen 18,1, car- 
Ixm 3.69 ; that is, they consist of cyanide of titanium 16.21, nitride 
of titanium 83.73. When these crystals are heated in dry chlorine 
gas, liquid chloride of titanium is produced, and at the same lime 
a crystalline volatile yellow substance sublimes in consider^le quan- 
tities. This latter product is a craopound of chloride of titanium witii 
chloride of cyanogen. At the end of the operation, about one pet 
15* 
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cent, of Tcaidiie Mttuun* behind, which ia {[nphite in Cne M « to» . 
Again, when the cryM&ls are powdered, mixed with hydrate of potaab 
aod fused, immonia and titanate of potash are fonned. When the 
eiyatala ate heated lo rednesa in a porcelain tube, and steam ia paaaed 
orei diem, a considerable quantity of hydrogen gas is liberated, to- 
gether with a disengagement at the same time of ammonia and hydro- 
cytmic acid. With regard to the formation of the crystals in the 
smelling fumace, Wohler believes that it stands in intimate connec- 
tion with the formation of cyanide of potassium ; and experiments 
folly confirm the supposition. A mixture of ferrocyanide of potns- 
siam and titanic acid was exposed in a well-cloaed crucible, for an 
hour, to a heat at which niclcel would melt. The result was a bttiwn 
unfused rases, which, nnder a magnifying power of 300 diameters, 
poaented, besides the particles of metallic iron throughout the whole 
mass, a net-work of copper-coloied, strongly metallic, shining, short 
prisms, which, as indicatad by^the color, are composed of the same 
sabetance before examined. The titanium used in all these experi- 
ments was produced in a furnace in the Hartz, where lately a msBs 
of titanium has been found, estimated at 60 Ibe. (Hanover) weieht. 
Prof. Wohler has also ascertained, that the cryslals obtained by Rose 
from the double chloride of titanium and ammonia, by subjecting the 
same to (he action of beat in gaseous ammonia, are not pure metallic 
titanium, as was supposed, but a nitride of titanium, containing nearly 
86 per cent, of nitrogen. But thia is not the only isolated compound 
of nitrogen and titanium, two other compounds having been found to 
exist. All (heee compounds possess Ibe remarkable property, if 
mixed with oxides of lead, copper, or mercury, and heated, of emitting 
a lively, sparkling flame and reducing the oxides of these metals. All 
of theee compounds, moreover, can sustain a temperature at least equal 
to that at which silver would melt, without undergoing decomposition. 
In conclusion, Prof. Wdhler answers the question. What is the 
character of pure titanium! This eubslanco was first observed by 
Berzelius ; it was not, however, closely examined by him. It is that 
body which is produced by healing the double fluoride of potasBium 
and titanium with potassium. After washing and separation by 
water, pure titanium remains behind, as a dark, green, uncrystalline, 
and tolerably heavy powder. Even after being subjected to pressure, 
one cannot discern a shade of color approaching that of copper, and 
under the microscope it appears as a cemented mass, having the color 
Mid lustre of iron. If heated in contact with Ihc air, it burns wilh 
much splendor; sprinkled into a flame, it bums at a considerable 
distance above ite point, with a splendor resembling a discharge of 
the electric fluid. lie comportment in chlorine gas is very similar, 
requiring also, however, the aid of heat; mixed wilh minium and 
heated, it bums with such an intense evolution of caloric, that the 
mass is thrown out with a report. Titanium possesses the property 
of decomposing water; at a temperature of 213° F., in pure water, 
hydrogen gas begins to be evolved, and in warm hydrochloric acid i( 
is dissolved with a brisk disengagement of hydrogen. Ammonia 
ttrows down Iram the solution a black oxide ; if the liquid be then 
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LAXE SUPEKIOB COPPEH. 

At s meeting of ihe American Academy, in January, Dr. A. A. 
Hayes stated, that, from extended obaerrations, embracing more than 
five handred speciniens of the Lake Superior native copper, no inaunce 
occurred in which the slightest indication was presented of this copper 
having been fused in its present condition. He had investigated its in- 
ternal structure, by a new method of analysis, which pennita all alloys 
and foreign matlera to fall on one side, wnile the pore copper is sepa- 
rated and weighed aa such on the oAer. In Ihia way, and by little 
modiGcations, the highly crystallized structure is exptraed to view, Ibe 
less regularly polari^ portions being removed. Whether we subject 
the solid thick masses, or the thinnest plates, to the operatbn, one con- 
stant result is obtained ; — that ikU copper has taken its present varied 
forms of cryslailized masses, more or leu JUUtened, laminated, or 
groooed, by the movement among the parts composing the rocta in which 
it is found. If we select a mass which has entered a cavity, we find 
the crystals with their angles sharp and uninjured, while the mass 
mainly may have been compressed into a plate. Dissecting this, the 
cryst^s are seen to be connected with and form parts of the original 
system of crystallizatian. Flattened and grooved specimens ones pre- 
sent oQ their edges arrow-head-shaped forma, derived from regular 
crystals, crushed and laminated. 

PROCESS FOB REFINIKO GOLD. 

Paop. Jauu C. Booth haa patented an improvement in processes 
for refining gold, which is thus described In his specificatioD. " The 
nature of my invention consists in the preparation of a solulinn of gold, 
alloyed with silver or other metals, bo aa to convert them into chlo- 
rides ; and a precipitation of metallic gold npon the chloride of silver 
and other insoluble chlorides; and in the suteequent reduction and ex- 
traction of the silver or other metals from those insoluble chlorides ; or 
the direct extraction of their chlorides by solution in the manner here- 
inafter set forth, so aa to leave the gold pure." Among Ihe claims is 
one for the process of dissolving alloyed ^Id for refining it, by devel- 
oping uitrio acid, or both nitric and murifttic acids, gradually from their 
salts, in tbe manner set forth. 

SILVEB IH METALLIC HIKEBALS AND THE PBOCESSES FOB ITS 



Mkssrs. Malaouti and Durocher presented to the French Acad- 
emy, on Dec. 10, 1849, papers giving an account of some very careful 
'} by them on the association of silver with the me- 



tallic minerals and (he best process tbr its extraction, '^hey c 
mence hy referring to some previous researi^heE upon the metallic sui- 
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olbsr metallic minenls, and can oow anen that ne*ri]r all o 
lain ailier, even wfaea they do not come from slnitB from which thismiit- 
eral ia extracted ) for of over two hundred auhetaoces eiamined, ia only 
a twentieth part of the trials have we failed to deteci silver." The is- 
veatigation hia been pureucd with eitiaordinary care, — among other 

Ereeautions, the puritj of the reagenta used bein^ carefully deteimiDed. 
i smne experiments made upon ^e roasting of different aulphureU, it 
waa found Uiat the sQver contained in the blendea oflen undergoes a 
loss, by aublimation, of more than half It is foond thtf, notwitb- 
standing all the precaution taken, a considerable portion of the aiiver 
is always lost In dinging- to the vesael, so that it cannnt be reraoved. 
Silver is nnequally diffused in the diflerent metallic aubetancei ; thus 
the oxides and the saline combinations always contain less than the 
sulphatets, and among these latter those having a base of iron are gen- 
erally loss rich in silver than those having a base of lead, copper, ot 
zinc. The general diffusion of silver in the mineral kingdom induces 
the belief that other metals may be equally diffused, and on examina- 
tion of twelve specimens of galena, there were found, betides silver, 
very perceptible quantities of Iron, copper, and zinc. 

From variouB experiments upon the condition under which ulver is 
Bsaocialcd in small <iuantiUes with different metallic minertH the au- 
thors conclude that " silver is not found in the same form in all th« 
Bulphurets containing small quantities of it, bat that it seems most 
ol\en to be combined as a sulphuret with the substance which it accom- 
panies." It has also been demonstrated that the melallie eulphuTets 
cannot contain silver in the Jbrm of chloride and bromide, and some re- 
markable reactions have been observed between the chlorides and the' 
Bulphurets. The Bulphurela of zinc, cadmium, lead, &c., react upon 
the chloride of silver by double decomposition ; those possessing many 
particles of sulphur, which they can abandon, such aa the bisulphuret 
of tin, undergo a partial reduction and are changed into piotosiilphu- 
rets ; and those not saturated with Bulphur and capable of absorbing it 
partly reduce the chloride of silver and also act upon it by double de- 
composition. The power of the sntphurets of decomposing the chlo- 
ride of silver is more marked in those which act hy reduction than in 
those that produce a double decomposition; tiiis power appeara to have 
some relation to the electro- chemical slate of the metals. The bromide 
of silver exhibits the same phenomena of decomposition as the chloride, 
and all these facta appear to dei>end upon a general law of the reaction 
of the sulphureta upon the chlorides.and the insoluble upon the soluble 
salts. These reactions take place in the dry aa well as in the humid 
wtnr ; thus galena decomposes fused chloride of silver. 

In spite of the attention which has been paid to the aroalgamation 
of silver ores, there yet remain nianv obscure points, upon some of 
which the authore think their experimenla throw some light. Tha 
matrix which accompanies the ores plays an important part ; theelayey 
or argillaceous ganguesaro the worst, and the quartzose, or, in genMil, 
Uiose which have the least tendency to make a paste with water, are 
the bsst. The proper t|nantity of water to be aJdded is just sufficient to 
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hneg the ore to a Bemi-liquid pule. The pTesence of diflel«nt tdU, 

especisliy sea-salt, assislBlhe reduction of the chloride of silver, bat iha 
carbonate of lime hinders it. 

In nearly all the processes of amnlgamalian, the Rrst operation con- 
sists in changing to a chloride the sulphuret of silver, alter which the 
chloride must bs reduced, so that a considerable portion of the mercury 
ia lost. This, with other considerations, prompted the autiiors to search 
for a process by which the sulphuret of silver mightbe directly reduced 
without changing it into a chloride. The reagentwhich they consider 
the most effective is metallic copper used ot the temperature of boiling 
water, and associated with certain salts, sulphates of copper, iron, or 
alum. A process newly introduced, which dissolves the chloride of sil- 
ver into a concentrated solution of sea-salt, offers many advantages, 
among others the avoiding the use of the costly reagent mercury, and 
if there ate no practical difficulties in the way, tlie general employment 
of this method would cause a large increase in the production of silver. 

METALS IN SEA-WATEB. 

Ik continuation of the researches mentioned above, Messrs. Malagaii 
and Doiocher, in company with M. Saizeaud, have made a series of e:t- 
periments to discover if silver and other metals occur in sea-water. 
Water taken some leagues off the coast of St. Malo was found to con- 
tain a little more than isnManD of silver, while the ashes of the fucoidal 
plants serraliu and ceriim0ii/M contained im.teo- They have also detect 
cd silver in sea-salt, in common hydrochloric acid, and in the soda ol 
commerce, as well as in the rock-salt of Lorraine. Pursuing their in- 
veBtigalionB.theyhave obtained such indications as leave no doubt of the 
existence of silver in vegetable tissues and in the blood of cattle. In 
the ashes of pit-coal, sflver has not been clearly detected. Allhoogh 
lead and copper have not been directly detected in sea-water, the exist- 
ence of about i.jaj£g]o of lead and asmall quantity of copper in the ashes 
of various species of Fuais has been clearly established. 

FOISOHOnS EFFECTS OF ZINC. 

It is DOW some lime since it was proposed by M. Leclaira of Paris to 
use oxide of zino as k substitute for white lead, with a view to avoiding 
Ihe dangerous effects of the latter on the workmen. There could be 
little doubt that, in point of salubrity, oxide of zinc was an improve- 
roent on carbonate of lead ; but it was still a matter worth determining 
to what extent the oxide of zinc was itself free from objection, ana 
whether or not some precautions were necessary reeardinir its use. 
H. Flandin endeavoured to determine this eiperimen tally. He rubbed 
animBlsover with ointment of oxide of zinc, of carbonate of lead, and 
sulphate of lead ; and whilst he found that the two last always pro- 
duced poisonous effects, he observed that the animals rubbed over with 
oxide of zinc continued to enjoy Iheir nsnal health. Csaes have, how- 
ever, occurred, which show that the innocuousness of oxide. of une 
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iniuA not be admitted ao decidedlr u Flandin Huppoaefl. In the 
Comptt* Rendus for May a case of nndoubled metallic colic, oeeur- 
ring at one of the Pane hospitals, is described. The patient wob b 
workman in tfae zinc paint-woika, and the attack he experienced was 
of a verjr serious nature. By washing the auiface of the body of this 
person, metallic particles were obtained, which afterwards were 

f roved to be zinc. Workmen engaged in the manufacture and hand- 
ing of galvanized iron wire (iron wire coated with unc) have also 
experienced similar eSecta, though not ao Berere in their nature. 
Suspension of the work always caused a relaxation of the complaint. 
It does not appear, says Dr. Bouvier, in commenting on these cases, 
that oxide of ainc is as noxious as lead, but it shows, at least, that 
Bome precanlions should be taken by those who work in it in order to 
preserve their health. 

HANUFACTUSS OF ZINC FAINTS IN NEW JERSEY. 
It is well known that extensive operations have been entered into 
at Sterling, Sussex Co., New Jersey, with a view of manufacturing 
OD a large scale the oxide of zinc fitim the celebrated red line ore 
which occurs abundantly at that locality. The procen by which the 
oxide of zino is prapued is exceedingly interesting. The mineral 
consists of oxide of iron, manganese, and oxide of zinc, or oxide of 
sine and Franklinite. The ore Is first roasted, and the Fianklinite 



a charge for a cylindrical retort made of clay, three and a half feet in 
length, and eight inches in diameter. The retort is placed in a rever- 
befploiy furnace horizontally, one end being exposed by an opening 
iu the furnace wall : a sheet-iion receiver is attached to the mouth of 
the retort, having an opening at the neck to admit atmospheric air. 
The receiver ia elongated by flexible tubes that serve as additional re- 
ccivetB, and also to carrjr off the carbonic oxide. When the pro^r 
heat is applied, the zinc is set free from the ore, and cotnreyed into 
the receiver as a vapor of zinc, where, meeting the current of atmoB- 

Cheric air, from which it takes up the oxygen, it falls at once as & 
SButifu- powder of pearly whiteness. The metallic zinc is made in 
the same manner, with the exception that in the latter case the air 
necessary to form the oxide is entirely excluded. 

The demand for the oxide of zinc at present is greater than the sap- 
ply, and the company are constantly enlarging their woriia. It is used 
extensively as a subslitule tor white-lead m the monutacture of India- 
rubber goods, but its chief value ia as paint. In France it has to a 
freat extent token the place of lead paints, and is being rapidly intro- 
uoed in the United States. The advantages of zinc aa a paint over 
white lead, in addition to the comparative security of the workmen 
from disease, are, that the action of gases will not change it, while 

It i; 
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adding lamp-black, Prussian blue, and other coIotb, any ahade of paint 
maj be reaailf obtained, free from the disadvantages of lead. 

OCCURRENCE OP ARSENIC IN IRON FTRITES. 

Breithadpt has examined a Tastnan^T of iron pyrites foT arsenic, 
which metal he finds to be most extensively diffused, forming in gen- 
eral from i to 1 per cent. It is probable that all the iron pyriiea npon 
hea^spar and lluor spar contain arsenio. — Pogg- AmuHat, Vol. 

ABTIFlCtAL CRYSTALS OF SESQUIOXIDB OF CHBOUIDU. 

At the meeting of the American Association, at New Haven, Mr. 
Blake called the attention of the members to some artifioial c^tals of 
seaquioxide of chromium, formed between the cracka of the fioor of a 
fiirnace used for the production of chtomaie of potasaa from the min- 
eral chromate of iron. The furnace had been in operation for more 
than a year, and kept at a temperature above redness. The crystals 
have the hardness of sapphire, and resemble cryslalB of specular iron. 
Their lustre is metallic, color black. Wohler obtained crystals of 
seequioxide of chromium by passing the vapot of chlorochromio acid 
through a tube healed to redness. — SUlimaiCi Journal, Noo. 

MEW METHOD OF DETERMIMINO TTHANinH IK ITS OKES. 



n quantity of the ore is dissolved in nitric acid, filtered 
from the residuum, and then saturated with an excess of caibonate of 
potash, whereby the uranium remains in solutioo as neutral uranate 
of potash, with arsenic and sulphurio acids, when these are present. 
All the other metals in combination are precipitated ss carbonates and 
separated by filtering. The soluble neutral uranate of potash is then 
bailed in a gilt silver veesel, whereby acid uranate of potash is formed, 
which is insoluble in water, is easily washed, and from which the 

Citity of uranium can easily be deiermioed. — Journal ofFrankUn 
ittUe, June. 



Ik the evidence given befiire the commissioners appointed to inquire 
into the application of iron to railway atmcturea, as reported in the 
Gvil Engineer and Aittiiteet't Joamal for February, we find some in- 
teresting facts. The strength of cast-iron depends upon its freedom 
from impurities and upon the proportion of carbon it contains, the 
Strongest containing about three per cent., or, according to Mr. C. 
May, when the carbon is in the smallest proportion dut produces 
llniditj. a larger proportion tends to make the iron soft and weak, and 
a annuler hard and brittle. Mr. Glynn says that the strongest iron 
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eeneraU; thowa a clear gnj, or slightly mottled Aracture. Mr. Stiiy 

ring considers that, while color is admissible as a test of stren^, it 
is not so of chemical constitution. The fluidity of Berlin iron is daa 
to the presence of arBenic. Manganese mixed artificially with cast- 
iron closes the grain, and is an improTement to that as well as to 
ateel. Manganese in wrought-iron gives it the hot-short property, 
whilst the cold-short is produced by phosphorus; the adnuxtute of 
usenie renders wrought-iroa hard and britlie. 

BXISTSRCE OF lODIHE IN FKESH-VATEB PLANTS. 

MuLLER some time since discovered iodine in the watercress, and the 
confirmation of this, in respect to this plant growing nearPsfis, con- 
vinced M. Chatin that this body is not, as is usually thought, confined 
to the sone of saline waters or minetal springs. He first examined 
various other species of Ciucifem, under the idea that most of these 
mi^ht contain it as they do sulphur and nitrogen ; but the only one in 
which he detected it was another aquatic, the Niuturlium amphibium. 
He then tamed his attention to the freah-water aquatics, and, with 
some modifications in its mode of existence, found it present in an im- 
mense number of plants. Some of the resiilta of the investigation are 
thus stated: — Iodine exists in all aquatic plants, while it is absent, or 
at all erents cannot be detected, in terrestrial plants. Plants living in 
running waters, or in large msfsee of water capable of agitation b^ 
the winds, contain more ii^ine than do those in stagnant water. It is 
found also, though in small quantity, in those plants which are only 
imperfectly immersed in water, or during only a portion of their lives. 
The same plants which contain iodine when growing in water do not 
contain it if developed out of it. The proportion of iodine in plants 
is in general independent of their nature, and solely subordinate to 
their habilat, as shown by the Omferva, Nympluat, Ranunculi, &c., 
which are all equally rich in iodine in running waters, and all equally- 
poor in ponda and marshes. An examination of the juices of these 
plants, and of their parenchyma, proved that the iodine existed ex- 
clusively in the former, and therefore as a soluble iodide. Id answer 
to the questions, why land plants are destitute of it, and whj it varies 
so greatly jn the fresh-water ones, it may be observed, that iodine can 
scarcely exist in appreciable quantities in the small quantity of water 
that gaina access to terrestrial plants ; and the diOerent position of the 
aquatic ones, in respeet to soils, &c., which may contain it, will ac- 
count in some measure for the variations. As iodine is found, not only 
in the plants growing in large rivers, but in those of every rivulet, 
pond, and mar^, it is impossible that it can be derived from any min- 
eral spring, but must be widely difiiised over the earth, accompanying 
like a saidlite the chlorides, with which it is extracted by the water. 
Among the plants analysed by M. Chatin, And on which are founded 
ihe previous results, are enumerated the cabbage, the horseradish, 
and the radish, terrestrial Crucifers which contain no iodine, anij 
varioua aquatic plants which contain more or less iodine, the cress, 
CanfimiB, Chart^atida, Sagitlaria, Polamogelon, Ranunttiba aqutUiUs, 
and many others. — Cvmptrs Jtmdvs, Marrh 6S. 
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lo&tt and Bromine in Coal. — Recent eiaminations made by M. 
Bussy, and piesented by him to the Paris Academy, show that iodine 
exbts ia (M>al in considerable quantity. He had detected it in the 
vapors given off during the slow combustion of coal caused by the de- 
. composition of sulphuiet of iron, and also in the ammoniacal liquor 
formed by the distillation of coal in gas-works. In tliis latter case the 
iodine was in sufficient quantities in admit of separation and estima- 
tion. Three kilogrammes of condensed liijiioT yielded O.SO grammes 
of iodine. The c^ fiom which the iodine was derived was obtained 
in Commentry, France ; but as it has also been detected in other gas- 
works, it is probable -that il exists in all varieties of coal. M. Bussy 
remarks, that the quantity of iodine obtained does not include the 
whole amount contained In the coal, since a qoantlty remains in the 
coke, which may be obtained by incineration. The distilled products 
of gas-worka may thus possibly be employed for the economical prep- 
aration of iodine. 

Since the above discovery of M. Bussy, M. Men^, another French 
chemist, has detected bromine, as well as iodine, in die anunoniacal 
liquor obtained as above mentioned, — L'Iralitvi, No. B53. Phil. 
Mag., Oct. 

Mr. Storer, of the Lawrence Scientific School, has also, during the 
past year, delectod the presence of iodine in the liquor resulting from 
the purification of coal-gas at the Boston gas-works. Bromine, though 
searched for, was not found. — E/litors. 

Iodine in Beet-Soot. — M. Lamy has ascertained the presence of 
iodine in the heet-root of the Grand Duchy of Baden. As other speci- 
mens of beet-root examined by him contained no trace of iodine, he 
inquires, without attempting to decide, whether the presence of iodine 
may not be derived from the assimilation of the salts nf this element, 
which are known to be common in the salt springs of Gronnany. 

THE GENERAL DISTBIBUTION OF IODINE. 
The existence of iodine in certain aquatic plants, from all quarters 
of the globe, ia evidence of the general distribution of this substance 
throughoutthemassof the earth, and in its waters, both salt and fresh. 
The state of the earth at the periods of the old vegetation might be 
deduced from the proportion of iodine in their fossil remains. Coal, 
which is rich in iodine, must arise from plants developed on lands still 
washed by the sea ; in anthracite, which contains less iodine than 
bituminous coal, we find that terrestrial vegetables have become mixed 
with the cryptogamic plants of the coal mines ; and the lignites, which 
contain little or no iodine, show that the terrestrial species then pre- 
dominate over the crust of the globe. Iodine appears in the iiiivium 
of turfs ; and its abundance in graphite seems finally to show that this 
substance should be classed among products of organic and aqueous 
origin. Anterior to the coal formation, graphite would represent the 
oldest vegetation of the globe. Freah-water animals contain iodine ; 
they even contain more tnan the plants which grow in the same water. 
From numeroas experiments, it may be presumed that iodine exists in 
18 
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variable pTODOTtioiM in all the watera of the globe. The richoeN <A 
waUTB in iodine na; be presumed tccordiDj; to the mnre or leas ter- 
rnsinODB nature of ihe lands the; wash. The praponion of iodim 
oraioaril; increases in water wirh that of iron, so that waien which 
an called ferruginnua might juat as properly be called ioduretted wa- 
ter*. Waters of igneous earths are more ioduretted on the aTsrage, 
and especially more uniformly, than those of sediroentary earths. 
ThoQgn rich in iodine, the waters of the coal formation come after 
■base of certain igneoiis earths, or ferru^inons sediment. The waters 
of essentially cidcareous and ma^esian eaiths contain very little 
iodine. Iodides are not necessarily proportional to the ohlorides. 
WateiB of riveiB are, on an average, more iodaretted and less charged 
with earthy salts than those of spiinga ; the waters of wells, however, 
are at once most calco-magnesian and least ioduretted. The proportion 
which exists between the iron and the iodine of waters, the easy de- 
composition of the iodide of iron, and the complete decomposition of 
the iodide of the waters in evaporation without the addition of potassa, 
render it prohablo that the iodine eiisla in them as iodide of iron. 
Fermented liquors contain iodine; wine, cider, and perry ate more 
ioduretted than the average of fresh waters. Milk is richer in iodine 
dun wine ; independently of the soil, with which it varies, the propor- 
tion of iodine in milk is in the inverse ratio of the abundance of that 
secretion. Eggs (not the shell) contain much iodine. A fowl's 
egg weighing 50 gr. contains more iodine than a quart of cow's 
milk. Iodine exists in arable land. It is abundant in sulphur, iron, 
and inannnese ores, and sulphuret of mercury ; bat rare in gypeom, 
chalk, esIcareouB and silicious earths. Any attempt to extract lodins 
economically should be made with the plants of the ferro-iodnretted 
ftesb waters. Most of the bodies regarded by theiapentists as pectoral 
and autj-BcrofiilouB are rich in iodine. — OuUin in tiu OmpUa Bendtu, 
Aug. 

Iodine in Abamnou* ScfiisU. — Some years ago M. Forchbammei 
broQght forward an ingenious idea respecting the part whieb the 
species of Fuau take in the formation of sluminous schists. It con- 
sisted in admitting that the Fud, zAei having accumulated in their 
substance the aulphates contained io aea-water, converted by putrefac- 
tion after death Uie sulphate of potash into sulphuret of potassium; 
this in torn precipitated the iron contained in the sea-water in the 
state of sulphuret of iron, which became mixed with the clay and 
other snbatances, some of which are organic, and owe their presence 
to the putrefaction of the Fuci. Chemical analysis, by demoikstrating 
the presence of iodine in aluminous schists, added a new and powerfu 
argument in favor of this hypothesis. The ash of the Fud contuns, 
in &ct, a considerable quantity of iodine, which might lead to the sup- 
position that this substance would be also found, at all events in smul 
qaaotity, in these deposits, if the Fud really take that part in the for- 
mation of these schista which M. Forchhammer attributes. Now M. 
Gentelee, while engaged in some researches apon the manufocture of 
alum, has isolated iodine from the aluminous schists of Latorp, in 
Sweden. This discovery, joined to that of Duflos, of the pressDee of 
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teditie Bnd bromine Id tlie coals of Silesia, will suffice to draw the at- 
tention of geolog^sls to the confinnatian which they furnish of the 
ideas of M. Forchhammer respecting the fonnstian of the aluiniiious 
schists. — Svanberg'i Jahresbericht . 



OH A DIRECT IHETBOS OF OBTAINING IODINE FBOM CERTAIN 
SPECIES OF SEA-WEED ON A LABOE SCALE, WITH A KODB 
OF FROCITBIHa IT AS A SDBSIDIABT PHODI/CT ADAPTED TO 
COAST FAHHS. 
The following is a summaiv of a research on the above subject, 
made in the Isle of Man, by Dr. George Kemp, the principles of 
which are atiplicabls to all localities similarly aitoatcd. Marine vege- 
tables on all sea-coasts may be classified according to the depths at 
which they are found, but for the present purpose it will be merely 
necessary to include them under two general classes, the shallow and 
deep water aea-weeds ; the former embracing sui^ growths as flourish 
between high and low water-mark, and the latter such as are prin- 
dpally found from low-water-marii to the depth of three or four 
&thonis. As the general result of analysis it may be stated, that the 
metallic base preponderating in the Fua, or plants of the first class, is 
sodium combined with chlorme, and small quantities of iodine and 
bromine ; whilst the plants of the latter class, or those which flourish 
in what Professor Forbes has denominated the Laminarian region, are 
characterized by containing a preponderating quantity of potassium, 
with a far larger proportion of iodine than in the former species, and 
on this account are of more interest and importance to the manufac- 
turer. In the earlier periods of the growth of the sea-weed, iodine ia 
almost entirely absent ; it increases, howeier, with the adiance of the 
pliuit, and reaches its maximum at the precise period when the plant 
yields to the autumn tempests and is drifted on shore, thus saving the 
expense and risk of collecting from the rocks. The present method 
of extracting iodine ia by what is called the " kelp process," which 
consists in burning the weeds, lixiviating the ashes, and collecting the 
iodine from the mother-liquor by precipitation or distillation. To this 
plan there are many objections, arising chiefly from the difficulty m 
drying the weedd without inducing decomposition, from the tendency 
of the iodine to volatilize during combustion, and from the loss in the 
cdloction frMn the mother-liquor. To discover a better process was 
the object of Dr. Kemp. By examining a section of the stem of the 
I^mintiria tUgitata, a species growing in deep water, he found diat 
the iodine was enveloped in cells situated between an external thin 
conical layer anda medullary central portion of the stem. This was 
an important discovery, and hopea were entertained at first that the 
iodine would be entirely liberated with a liquor yielded on subjecting 
the plant to pressure ; but so condensed was the cellular tissue found, 
that it gave ' >■ - ■ ■ i . .. ... .i._ 

little flnid. 

bi«ak op the cellular ti 

stem 00 an ordinary di 
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hetoTj, the iodiM being libetated bj otdinur cbemical opeiwiuai 
widi tfae greatest eaaa. la repeuing the procew on a laige Kale, 



___ le with a Teg«table-eatter, uid the alicea left ia 

» heap for tbont twelre hoora; a apeoiea of fermeotatioo then eooa- 
mences, which redncea the whole aam to a palp, which on the apJiU- 
calion of *a adeqDUe preaenre yielda a liquor coataining the priBCipol 
portion of tfae iodine. With tefereace to uiDtber speeiea of aea-weed, 
the Laaunaria tacchamta, which in the aatmna is verj rich in iodine, 
the plaa of eEtiaetioa is still more simple. Hariag collected thia 
as drift-weed, it is oal; aecessai; to heap it op in vata with a tap U 
the bottom to allow this drainiog liquid to escttpe. For some hooiB 
nothing but sea-walei runs aW; but at a certain stage, i 
mualy upmi temperature aad quantity, fenoentation sets ia, ■ 
makes its appeaiaoce in the liquid- When thia is ascertained by 
testing, the tap should be dosed, and the nun eufiered to remain tat 
twelve hoars, being occaaionall; stirred. When the contenla of the 
Tst bare been reduced to a uoSi pnltaceoos magma, in which all the 
remaining cellular tisane can be readily broken down bj the hand, tbe 
addition of qnieUiiiie, Tsr^inc with ttte amount of substance operated 
upon, and whicb may eaailjr oe determined by experience, completes 
the proeesB. The iodides in sedation maj then be removed by espiea- 

Tha subsequent stepa of the operation will be much iuflaeiiced by 
eitcumataaees. If the object be merely to save the iodine, a variety 
of method* may be adopted lo effect this purpose, one of which will 
be mentioned hereafter. If, on the other hand, it be a eonuderation to 
obtain the potash sails, eTaporotioa, and probahly repeated erratalUxa- 
lions, must be reeorted to ; and the facility of obtaining fuel at little 
expense will of course become an important element for consideration. 
It will, however, at once occur, that the cellular tissue which remains 
after pressure will render important service in this case; at all 
events but little experience and ingenuity will be required for ecm- 
biaiag all the favor^le citcamstancee in such a manner as to ineure 
a profilable arrangement. Whilst the use of iodine remains a matter 
of importance only in a pharmaceutical point of view, the demand mast 
necessarily be limited, and such a supply as could easily be obtained 
by the aboTe method would materially affect the market. Should any 
means, however, be discovered of rendering it useful for the purposes 
of dyeing, the application of sufficient coital would doubtless be at- 
tended with very proStable results. The complete separation of 
iodine from its solutions. Dr. Kemp has found to be best effected.by 
an insoluble componnd of starch with oxide of lead, ^hich is IbniW 
bj adding common starch to a solution of neutral acetate of lead and 
ammonia. By means of this mixtuie, an; quantity of iodine jnaj be 
precipiuted from a solution, and by taking advantage of the wetijfat 
and denseneSB of the pracipiiaie, we can decant the supernatant liquid, 
and repeatedly wash the residue without loss. 

' The course proper to be adopted by the agriculturalist, in makiMr & 
practioal application of the ^£l8 above stated, is simply this. The 
tea-weed, being collected in heaps, may be suffered todrain itself of 
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t mechanically retained about it An this will occupy 
■oaie hoDTB, the time nmy be eoployed by women and children in 
trimming the stallu of the tangle {Laminaria digitata) of leaves and 
lootB, and arranging tbem in leadinesB for the cutler. The whola 
of the rentainder may then be tmnaferred into old hoaaheada, in a 
■beltered apot near the beach, and allowed to terment. The succeed- 
ing operations have been described. A quantity of the liquitt ia now 
awnmed to have been collected, to which is added commercial hydro- 
chloric acid, until a very marked aetd reaction is obtained ; a solution 
of ordinary chlorinated lime is then added to disengage the iodine, 
taking especial cara not to use an excess. A very iillle praetioe will 
decide the quantity necessary, aa the brown color of the liquid will 
increase up to a certain point, and the mnalleat addition of chlorine, 
when this has been attained, will diminish its intensity. Having thus 
liberated the iodine, it is precipitated with the prepared starch and lead 
diffiised through water, continuing its addition until it is BO longer 
rendeipd bine by the iodine. The remainder of the process consisls 
is decanting the fluid portion, and straining the residuum, which, 
when dry, will be in»nediately available to the iodine manujitcturer, 
and from which the iodide of potassium may be formed by the addi- 
tion of solphuret of potassium, or other aporopriate means. Tbe 
fluid portion, being rich in potash, soda, and magneaian salts, will 
form a most important contribution to the liquid manure tank, or may 
be throvm over the compost of the farm-yard, with the additional 
advantage of fixing the ammonia through its excess of bydTochloric 
acid. The tissues of the sea-weeda remainine- after the extraction of 
the liquor can, when dry, be profitably usecT as fuel, and from the 
ashea various salts may be extracted by liilviation. — London Oiemi- 
eai Gazelle, July 1. 

We see no reason why this discovery may not be immediately 
tamed to a practical account in this country, as it doubtless will 
be in Europe. The plants referred to oecor in considerable abun- 
daoce npm the coast of tbe United States, one of die speciee be- 
ing generally known under the name of the Devil's apron. — Ed' 

NEW TEST FOB IODINE. 

Mb. Charles Watt communicates to the London Oumist, tor 
January, a new test for the detection of iodiue. He says, ■* to test for 
the presence of iodine it will be aufficient to fuae a «naU piece of 
chloride of zinc in a test-tube, having added a small quantity of man- 
ganese, and to drop tbe substance we wish to examine inte it, when, 
)f an iodide be present, iodine will be rendered evident by the color of 
its vapor, or by its action on a piece of paper dipped in starch. So 
delicate ia this method of testing the presence of iodine, that, by add- 
ing one drop of a solution of iodide of potassium, cmtaininf one gnun 
in an ounce, I conld, by the color of the vapor, easily recognize the 
presence of iodine." 

16' 
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HBLSEKS'S TEOCSSS FOR THE HimiFACTIIRE OF EUGIR. 
Trb French MiniBter of Agricultare, darinB' the eaily part of ibe 
pMt year, despatched M. Guiet to the Fisnch ColonieB, to obserre 
and experiment upon the celebrated proceas propoeed bj H. Mebem 
tat the manufacture of aagar. The firu report is dated at Gaadakmpe, 
SW April, a «ynop«ii of which is gitea in llie London Patent Jmmial. 
Up to the period indicated, M. G jiet had made but few experiments, 
and thoae not under faTorsble cift;um>tanc«g ; the results, however, 
wore such ■■ to lead to the eipectatioo that the bisulphito of lime will 
be adTanlageously employed in the Colonies in the manufacture of 
•ugai. According to the first ohserrations, the cane-juice, preserred 
tmat fermentation b<r means of the bisulphite of lime, can be made to 
vndergo, without inconvenience, a decantation and filtration beforo 
being cleaned or defecated. The bisulphite nf lime will also arrest 
the Kitoentatioa of the canes, which are oftentimes left, after having 
been cut, exposed to the heat of the snu, when any intemiptioi^ takes 
place in the pressing piooesa. H. Guiet appears to think that tho 
ingenious process of M . Boneherie * for the preservation of wood may 
be applied to the injection of any of the sugar-cane with the bisolphita 
of Ume, thos preserving it from fermenutton. He has commenced k 
•eiies of expenments on this aabject. 

SCOFFERK^S IHPROVEBIENTS IN THE REFIMNO OF SUGAR. 

No subject has been discnned at greater length in the foreign- sci- 
entific journals, during the past year, than the improvements of Dr. 
ScoSfem in the refining of sugar. The chief points in these improve- 
ments may be briefly stated. It is well known that acetate of lead 
has long IJeen recommended for use in preparing sugar for the boiler, 
on account of its strong affinity for acids ; but there was this objeetioii 
(o its application, that the refiner could never be certain that he had in 
the end wholly freed the refined sugar from the lead, toge^er with 
the other impnrities. The object of Dr. Scofiem was to attain this 
most deBtrabfe end. He used the sub-acetate of lead, which removed 
the coloring matter and the acids, leaving behind a small quantity of 
lead disseminated throughout the syrup. To effect the removal of 
this, he passed a current of aulphurous acid gas through the syrup, 
which Iturew down the lead in an insoluble slate, as sulphite of lead. 
Upon the insolubility of this substance the perfection of the process 
depends. The remaining portion of the sulphurous acid is then expel- 
led by heat. The sulphuniua acid is obtained by passing a current of 
air over burning sulphur. The alleged objections to the process are, 
that it is impossible to wholly free the sugar and the remaining ^r^p 
from the presence of lead by the action of the sulphurous acid and th« 
subsequent crystallizations, and it is upon this point that the applie*' 
bility of the invention rests. 

• DHCilbed In thia roliinw umtu Mtclianla. 
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NEW SPECIES OF SDGAH. 



1L IiAnRSxr, in the CbmpUs Batdtu, Jan. I, describes % aew sp»- 
ciM at eug«T, to which he gives ibe name Dulcose. It comes from 
Hadagaac&r, but its origin ia not well known. ItorfslalUiesin oblique 
thombic prisTDB, poBsessaa a alight sweetish taste, and diffuses upon 
incandescent charcoal the same odor as sugar. From its composition 
it is homologous with grape-sugar, and like grape-augai acts the part 
of a weak polybaaic acid. According to M. Biot, it exerts no action 
upon polarised light ; and according to M. Soubeiian, it does not un- 
dergo alcoholic fermentation. 

NEW TEST FOR THE DETECTION OF THE PRESENCE OF SUGAR 
IN CERTAIN LiqulDS, AND ESPECIALLT IN ITEIHE. 

SiTCRAi, processes have been described by chenusts for the detac- 
lion of sugar, even tinder the singular circumstances of diabeUc dis- 
ease. Unfortunately, none of the processes are of such simple execu- 
tion as to be readily adopted bjlhe medical profession. I now present 
chemists and physicians with a teat by means of which the presence 
of the smallest quantity of sugar can be delected in an instant. By the 
action of chlorine upon sugar there is found a brown substance, which 
is partially soluble in water, a caramel, which is of a brilliant black 
color when dried. Thia efiect produced by chlorine is obtained as ea- 
siiy, if not more so, with the chlorides, and eapenially with the per- 
chlorides. All sugars behave like cane-sugar towards the chlorides; 
they experience a dehvdration, the result of which is the brownish- 
black product. From Inese facts we learn the conditions under which 
we must place ourselves in order to obtain a reagent capable of detect- 
ing the presence of sugar. I«t us suppose, in fact, a sUp of solid sub- 
stance, which is not altered by the chloride of tin even at a high tem- 
perature ; cover this substance with a layer of chloride by immersing it 
in a concentrated solution and desiccating it; then dip the slip thus 
prepared in a very dilute solution of sugar, and expose it to a tempera- 
ture of ftora 366' to 30(P F. The part which has been immersed will 
immediately change color and become of a brownish- black, more or less 
deep. The substance best suited for receiving the coaling of chloride 
of tin is white merino cloth. Afler having dipped the merino foi three 
or four minutes in an aqueous solution of bichloride of liD,let the liquid 
ditun off, dry the cloth in a piece of the same substance on the water- 
balh, and the reagent is prepared. It may then be cut into strips like 
ordinary teat-papers. By means of this chlorinated merino, the physi- 
cian will bo able, without the leaat difficnltj, to determine whether the 
nriae of the patient contains an appreciable trace of sugar. It will be 
eufficient to pour one drop of the urine upon one of theae strips, and to 
hold it over the flame of a lamp, or incandescent charcoal, to produce 
in an instant a very visible black stain. The sensitiveness of the test 
is wonderful i 10 drops of a diabetic nrine, added to 100 cubic centi- 
metres of water, furnish a liquid which turns the chlorinated merino 
completely brownish -black. Ordinary urine, urea, and uric acid are 
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raUBITCB OF PLQOBINE in BLOOD, MILK, AND SEA-WATER. 



Jm 1840, Dr. WUmd, in taBooHoiiig to the Bntiih AnoentiMi Um 
diMWietv of the exutenos of fluor-spu disaolved in mMxy Bpriag-wa~ 
ten, UHl aloo the fact of tfae Bolubilitj ol thii subBUOM tn walor to « 
conaidonble exteat, «ipreia«d an opinion that, in Mnaaqnenea of ita 
diMBminBtioD to nich an eitent, flaorine would be fbnnd in Uood and 
in milk. At the lait meeting of the Associilion, Dr. Wilsw aUMd 
that be had sncceeded in verifying thin opinioo. From the residue 
obtained in UieeTsporatioo of three gallona of bollock'* blood, BoffieieDt 
flnorine wu obtained to etch glaia wiih great distioctnesa. Like eH- 
denea waa also obtaiiwd from a iiiDilar treatment of the fahmd of a 
hom. It is thereforo highly probable that Buorine ia a oooBtituent-ia 
the Uood of nearly alt Bnimals. Aa regaids its prcaeocB in milk, tliB 
aabea of 13 Iba. of new akim-milk cheese afibided a Tapor which occa- 
•ioned deep etchings in glaa^ The same waa true of the reaidue ob- 
tained from evaporating 9 imperial pints of rich new milk ; 4 pints 
treated in a like manner gave a fvnt trace of the presence of flooiine. 
In all these ioatancea, it probably ezisto as fluoride of calcium. Dr. 
Wilson remarked that fluorine also existed in urine aod in the bones of 
nearly all dsaaes of animals. The extent of the eokbiUty of fluor-qor 
in water, aa determined by Dr. Wilson after repeated trials, is 0.36 gr. in 
7,000 grains, or 16 fluid ounces. This amount, though comparatively 
small, is large for asalt reputed to be insoluble.— /(irne(an'i7oumaJ,Oci{. 

fluorine in Sea- Water. — At the meeting of the British Aeaocialioa 



Forth and Clyde.* Since that announcement, inciustaliona deposited 
in the boilen of steamers navigating the En gli eh Channel, the Atlantic, 
and the Mediterranean have been iitocured and examined. All yielded 
under proper tiealment hydrofluoric acid, the two latter abundantly. 
Piof. Forchhammer of Copeahaeen, from expeTimenta made with the 
waters of the Baltic, estimates the quantity af fluoride of caletam in 
100 pounds of the walei of the ocean, which contain from 3.5 to 4 pes 
cent, of aalts, to be about 1 grain. FrolL Forchbanuner has likewise 
proved the existence of phosphoric acid in sea-water. From these ra- 
rious experiments, says Dr. Wilson, we ma^ infer, that, as the sea 
within narrow limits is very uniform in chemical composition, fluniine 
will be found universally present in the ocean. Indirect proof had bo- 
fore been obtained from its presence in corals and shells, aa well aa is 
marine fishes and Mammalia. — Jamaon'a Journal, AfriL 

At.IHBin'ATIOK OP COFFEE. 

A PAPER vith the above title has been recently read befote th* 
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FnDc£ AcademjbyM.GaapBrin, who ])reseiila it as the result of long' 
and seiiouB inqairf into the conditioa of the working population. The 
subject is one that cannot fail to be interesting wherever laige mntses 
of population have to be fed, as is the case in England and various 
parts of Continental Europe. Throughout France, the average amount 
of nitrogen contained in the daily food of grown-up men may be taken 
as from SO la 36 grammes, about three fourths of an ounce. On the 
Belgian iiontier, however, this quantity is much rednced, and a mode 
of economy is there practised upon the regimen, even when the supply 
ef alimentary aubstancca is very small. " The mining population of 
the environs of Charleioi," says M. Gasparin, " have resolved this 
problem, — to nourish themaelres completely, preserve health and great 
vigor of muscular strength, upon a diet with less than half of the nu- 
uitive principles of that indicated by observation in Europe." The 
distinctive fact appears to be the habitual use of coSee at every meal. 
On rising in the morning, the workman makes what he calls his cof- 
fee : it is a weak infusion of coflee and chiccorj' mixed in about equal 
proportions. This drink, to which a tenth of milk is added, constitutes 
almost entirely the liquid part of the alimentation. Before going to 
work, the miner lakes rather more than half a pint of this coffee, and 
eats a large slice of while bread with butter. He carries with him to 
the mine similar buttered slices and a tin bottle, which holds at most & 
quart of coSee 1 this food i»coneumed by him during the day. In the 
evening, on going home, he eats potatoes dressed with cabbage, or 
some other green vegetable, and finishes this repast with another slice 
of bread and butter and a cnp of his coffee. All the workmen exam- 
ined during the inquiry stale that they eat a loaf in two days. These 
loaves weigh about 4 lbs., which gives S lbs. per day. They eat meat 
only on Sundays and festival days, and on those days drink 3 litres of 
beer. Their bread is always white, and of good quality ; but it is only 
a few privileged workmen who enl meat on other days of the week ; 
the exception is very rare, The quantity of butler consumed may be 



together and eaten in the evening is at most lilbs. During the week 
the workmen drink neither beer nor any other fermented liquor; coffee 
is their only beverage. 

After tabulating these quantities, M. de Gasparin continues : — "It 
is thus to 15 grammes (about half an ounce) of azote instead of 33 that 
the albuminous substance which enters into the ration of the Belgian 
mtnen is reduced. This nourishment is stilt inferior to that of the 
e religious orders imposed by mortificatioiu I have studied 



are subjected, and which the laborers of the country estimate at not a 
fifih of theirs, all show that iheir alimentalion is at a minimnm in the 
arcumstances in which ihey are placed. Yet it contains 15 grammes 
of azote, and 403 grammes of carbon, or of hydrogen, reduced to six 
equivalonta of carbon. The nutriment of these miners is inferior 
also to that of the piisonerain our houses of detention, whose ntechaa- 
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lose diet is appsr- 
eotlj M poor u we btve dascTibed it, is a most ener^tic voTkrnan ; 
thu when Frenoh minen, who nouriab theoiMlTeB much mora abon- 
dkotly, attempt to worii ia the Charleioi mioes, the; are soon com- 
pellad to wittidnw, not being sble to keep pace with the Belgian 
workman in the eiecDlion of his task. 

" It ia to the coSee alone that we can attribute this poesibillty of 
oontenting IhsniMlTeB with a diet which children would End insuffi- 
cient; and it is not aqacMioo hereof nutritious substance, rorthe anal- 
ym demonsttatea that the eoSae coDStitules no more than one thirtj- 
fifth of the DOtritious propartieaof thealiraeot. It has thus other prop- 
eitiea, of wbi^ careful account most be taken. Doea it saiisT^ the di- 
geatiTe functions! Does it cause a more complete assimilalion of the 
eUmeatst Or rather does it not retard the motstion of those organs 
whioh do not then reqaireso gieataeoDSumption of materials to repair 
or snpport them ! According to this hypothesis, coflee would not nour- 
uh, bat would preTent Iocs of substance." M. Gasparin then shows, 
Ifoia eertuD lulea, that the waste in liquid eicretion is less when eoF- 
&e ia drank than at other times, a fact which to some extent eonfirma 
hia hjpotbeais. " We know," continues he, *' how sober people are 
who drink much cofiee. The prodigious abatineoce of the caravans, 
the alight]; nutritive regimen of the Arabs, come with all the suthoril; 

rrienee in support of the effects attributed to this beverage : and 
tribntion of coSee to the French troops during their fttiguing- 
«he« In Algeria ia regarded b; the officers as one of the best means 
of enabling the troops to eupport Ihem." "Other substances most 
have analogous eOects with Uiose of eoBee ; we may mention the nse 
of alliaceous bulbs in the South of Europe. On the other hand, M, 
Baral has recently shown that the use of salt verj consider^lj aug- 
ntent* the proportion of urea and of uric acid in the urine, thus produc- 
bg entirely contrary effects to thoee of cofiee. The easy circumstan- 
ces of the population aooustomed 'to the coffee regimen does not admit 
of a doubt. The only poor in the country are (hose whom accidental 
wounds, too frequent in the mines, deprive of the power of working. 
An old foreman, who knows the district well, and has been himself a 
laborer, informed me that a miner, with his wife and six children, lives - 
on bis daily earnings of two francs without making debts." 

These researches may have very important consequences upon the 
fate of populations, and should be senonsly considered by chemists, 
medical men, and economisla. If it were proved, thai, without injury to 
health, or to the defelopment and continuance of strength, the use of 
coffee enables a man to be oontenl with a much lees abundant nourish- 
ment, it would be leas difficult to provide for times of scarcity, and die 
importance of extending the use of this beverage wouU be loo cloai^ 
1; understood for it to be oppreassd with a heavy duty, which would ' 
be a real tax on an object of general oonsomptioo. — Chemitl, June. 
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SEHABES ON THE ALIMENTATION OF COFFEE. 

Tbe precadine paper having boen lubmilted to ihe French Aeada- 
my, M. Magendie presentei] a communiCBtion on the same sabject, 
" it w trse," sajs he, " that alimentary sahslances which contain lit- 
tle or no nilrngen are not nutritive, bat to conclude, as ia often done, 
that tbe proportion of nitrogen contained in an element gives exaotlj 
its nutriiive power, ia to greatly exceed the truth dedoced from the 
experiments which have been made on this point of physiology. 
Many highly nitrogenous substances are not nutritious. Animals 
die of inanition on eating considerable quanliliea of gelatine, albumen, 
&c. They perish in the sanio apace of time as if tiiey had been fed 
ofl water alone. Fibrine itself, the almost sole base of muscular 
fle^, is not nutriiive before having nndergone its myBterious con- 
veraion into muscle. Dogs which eat at pleasure Beveral kilogr^nmes 
of librine of the blood per day, and which digests perfectly, die, 
Deiertheless, with all the symptoms of inanition, afler a month of this 
yerp nitrogenous regimen. This same fibrine, cooked in excellent 
meat broth, which supplied Ihe savory and saline principles of desh, 
given as exclusive nourishment to dugs, was eaten with avidity by 
wem, but did not nourish (hem ; while di^s ted exclosivelr with gin- 
ten were well nourished, and for a long time. Raw flesh nuurishes 
perfectly, and in very small quantity. Dried Bash nourishes much less. 
I have proved by experiments, that, to nourish a carnivorous animal, it 
is necessary to give in dry meat the same weight as of raw meat. 
Here the disproportion of the nitrogen in the two aliments is enormous, 
since raw meat in drying often loses nine tenths of its weight, retain- 
ing its nitrogen ; therefore in these experirasnts nine or ten times as 
much nitrogen was required for obtaining the same nutritive result. 
Why this enormous diffirence between the natritive properties of the 
same sul»tance* Doea the heat most frequently employed in the desic- 
cation, as is Ihe case with ferments, destroy certain properties of mus- 
ctilar ilesh ? In conclusion, I may add that every thing connected with 
die theory of nutrition is still concealed by an impenetrable veil. We 
know little or nothing concerning this important and fundamental phe- 
aoneaon. We are beginning to comprehend tbe various acts of di- 
gestion, but ail that happens after the formation and absorption of the 
chyle, all that passes in tbe blood and in the connection with the or- 
gania tinuea and fluids, is still enveloped in the most complete obscu- 
rity." — Staiiqae Cliimigue des Ammaux. 

INFLITENCE OP SALT Olf TEGETATIOIT. 
Dr. Volceer presented a paper to the British Annciation contain- 
ing the result of a series of experimettts on the indiience of solniiona 
of salt on various plants, as cahb^es, beans, onions, lentils, chick- 
weed, groundsel, the thistle, radishes, and some grasses. None of 
these plants were affi-cted during one month by solutions containing 
S4 grains of chloride of sodium to the pint of waier, with the excep- 
tion of Anlkoxanthum odoratum, which was killed. Cabbages, rad- 
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iabM, ud lentils were benefited b; tbia aalntHHi, nnd not bjimd by 
•olutioiM eoDUininji double the qotntitj. Solutions of 96 ktudb Id- 
jnrad the othen, but bad no effect on ouiona, nditbes, and Cbrt 
fraUtmt. Onioai were not injiired by 199 gnine of ult to the pint. 
Mtui7 of the pluta bad taken up eo Urge qnanlitiee of nit m to taste 
like Mmig briae. — hortdoti Alhenifian, Avg. 



of tninMla per week fbi each lOOlbe. live weight, a* lecorded \ij tit- 
houa obeerreia. The uimab seUded Cm the experimenla in the cmaee 
given wen osea. 
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INFLUENCE OT A SALT DIET UPON THE ANIHAL ECOKOKT. 

PooDAiLEhaa examined the blood of man, both at the lime the mual 
diet was taheD, iDdwhilet 154gn. of salt were consumed dailj. The 
(bl lowing are die reanlts: 

JtaHof lunil diet, DucIde nJl ill«c 

Water, .... 779.9 . . 787.6 

Blood corpascles, . 130.1 . 143.0 

Albumen, . . . 77.4 , 74.0 

Fibiioe, .... 2.1 . , 2.3 

Fatty matters, I.l . . 1.3 

Extractive and salt, , 9.3 . . 11,8 

From which it is evident that the proportion of solid constituents is 

increased ; this occuib chieflj in the blood corpusclea and exttaetire, 

the amount of albumen being sligbtlj diminished. — Qni^le* Ratdtu. 
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BoirsaiHo*ui.T iaa recently made some obeeTvations concerniog tha 
influence of aalt upon the fattening' of cattle. His experiments show 
that salt does not exert that beneficial influence on the growth of cat- 
tle, and the production of flesh, nhich is usually attributed to it. The 
experiments extended over a period of thirteen months, and were made 
upon a number of steers, some of which had their rations salted, while 
others had not; in other respects they were treated in a precisely 
similar manner. The results show, that the increase in the propor- 
tion of flesh does not pay for the salt employed. It is, however, re- 
maiked, that a saline diet does exert a beneficial efTect on the Bppeai> 
ance and condition of animalB ; for the steers which were deprived of 
salt for eleven months appeared slnggish, and of a languid tempera- 
ment, their coats being rough, devoid of gloss, and partially bare, 
while those which had been fed with salt were lively, had a flno 
glossy coat, and were sore to attain a considerably higher price in 
the market. — Xnn. CS. PAyj., XX., XXII. 

DIFFEBENCE BETWEEN SST AND MOISTENED FODDER. 
BonssiKQAULT has recently tested by experiment the widely difihsed 
view of the ptactieal farmer, that soaked fodder forms a more suitable 
food tban that which is dry. It was found that heifers fed with soaked 
hay gained in weight over those fed during the same time with dry 
hay, though the increase was so slight that it hardly compensated for 
the additional trouble. By reversing the order of feeding, the results 
were the same. The moistening of fodder also appears to have no 
influence upon the secretion of milk. The use of moislened fodder 
appears to be of advantage only in those cases in which quick fattening 
is required, since the cattle devour the fodder much quicker — nearly 
twelve times as fast — when it is in this condition. — iMbig'i Annual 

mrXBITIVE FSOFEKTIES OF THE APPLE. 

That apples are valuable aa food for animals is now generally ac- 
knowledged, and their use for this purpose has, within a few years, 
been greatly extended, though it is probable that their relative value 
compared with other articles is but little understood. From accurate 
experiments, it has been ascertained that apples, afler having- been 
stewed with meal, in the proportion of four quarts of meal to a bushel 
of apples, when fed to swine, are fully equal, if not superior, in nu- 
tritive qualities, to the same amount of potatoes similarly prepared. 
A peck of apples a day, fed to a cow, has been found to add more 
than a quart to the daily quantity of milk, besides greatly increasing 
its richness, as well as improving the condition of the cow. The 
effect of apples is equally favorable on other stock. Horses fatten on 
them, and their coals assume a brilliancy which hardly any other food 
will give them. For all stock they answer a similar purpose as veg- 
etables, in preventing costiveness, which is likely to ensue from exclu- 
sive use of dry fbod ; and in this way, and by the nutriment they coti- 
17 
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tain, Ibey contribute much to tbe sniiii*]'* thrift. The applw abfioU 
be ripe OT nearly «o, uid of palaUble kiads ; boui applea, when fed 
in B raw Etate, are not relUhed much by animalB, bat by cookinc with 



they are u equally well icccived aa the sweet Tarieties. Recent 
' analyses by tit. 1. H. Salisbury, of Albany, show that good 
of the apple are richer in thoee bodies whicb atrictly gti to 
nourish the syslein than polatoea are, or, in olher words, to form 
muscle, biain, nerre, and in short assist in auBtaining and building up 
the organic part of ail the tissues of the aoimat body. — Aliany QiU- 

VQtOT,Stpt. 

TRB FIBBINE OF KUSCITLAE FIBRB. 

When finely divided flesh is freed, by ezhanstion niih cold water 
and pleasure, trom matteni soluble in this menstruum, a white taste- 
Ibm residue is lefl, which consists of liue moBcolar fibre, nerrea, and 
cellulai tissue. Muscular fibre is usually considered to be identical 
with the fibrine of blood ; but this is an enoi, which has probaUy 
uism from their similarity in physical properties. When die fibrine 
of the blood is immeised in water containing one tenth part of mnri- 
■tic acid, in a short time it swells into a gelatinous mass ; on the ad^ 
dition of a stronger acid, the jelly contracts nearly to its original 
loluine, and again swells in water like a spongfl. This experiment 
may be repeated sereial times without any perceptible quantity of 
the fibrine becoming diaaolred in the liquid. The fibrine of muscular 
fibre is quite di^rent in this respect. When placed in waler oon- 
taiaing the aboTe amonnt of acid, the greater portion dissolves imme- 
diately and perfectly, forming a liquid which is slightly turbid from 
the preseDce of fatty mattets, and which is with difficiUty separated 
completely from the undissolved porticos by filtration, although this 
may be perfectly eflected. This solution takes place at ordinary tem- 
peratures. The solution coagulates when neutralized, forming a thick, 
white, gelatinous paste, reaSily soluble in excess of alkalies. The 
precipitate obtained on neutializing the muriatic acid of die fibrine 
of muscle is soluble in lime-water, and the solution, when boiled, yields 
a coagulnm like a dilute solution of albumen. If the precipitate has 
been previously boiled with water, it is insoluble in lime-wMer. But 
the most curious &ot is, that this coostituent of muscle, which is so 
lesdily dissolved ia muriatic acid, exists in very diflerent proportions 
in different kinds of animals. Thus, the mnsculai fibre of poidtry 
and oxen is almost entirely soluble, whilst, in the case of the muscular 
anbslaace of sheep, more than one half, and in that of the calf &r 
more than this proportioD, remains undissolved. This insoluble reoi- 
dne is elastic and white ; but it is more gelatinous and softer than the 
fi^ine of blood which has become swollen in slightly acidolated waler. 
The fibrine of muscle especially differs bwa that of blood in the 
«Wnnt of nitrogen contained in it, and approximates to that of alba- 
men. The fibrme constitutes only a fractional portion of 1 per cent, 
of the blood ; in accordance with those analyses whidi are nuast to be 
depended on, it contains more nitrogen than the fibrine of moscle, 
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\rhieh lendetB the notion that it might serve for the form&tion of the 
lutei Tery problematical. The iron, which is oevei absent, foTms an 
important constituent of the Gbiine of the blood. I have not been able 
in any manner to obtain £brine of the blood free froin iron. It has 
been conceded, from the color of the ash left on ito iDclneratlon, 
which is soroetimes perfectly white, that iron waa absent ; but eien 
this white ash contains a conaiderable amount of iron. When blood 
fibrioe, which has been well washed, is coTaied with walei in a well- 
stopped Teasel, and kept in a warm place, patrebction soon enaues. 
It gradually becomes disintegrated, and in about thiee weeks is almost 
entirely dissolved, forming a slightly-colored liquid, in which some 
black flakes are suspended, the color of which arises from sulpharet 
of iron. This eolotion cannot be distinguished from a solution of al- 
bumen ; it coagulates by heat, formins' a gelatinous mass, which hus 
all the properties, as also the composition, of albumen. This albumen 
is one of the most remarkable products of putrefaction. During the 
decomposition a highly fetid volatile product is formed, with a small 
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quantity office hydrogen. — liAig in the ATtnales de CMmie, Jan, 

EFFECT OF MITBIC ACID UFON BOHES AND FLESH. 

DoBiKO the trial of Dr. Webster in Boston, Professor Horstbrd 

testified that he had tried experiments upon the effect of nitric add in 
dissolving bones and fie^. He selected the hock-bone of beef, using 
the commercial nitric acid. In about four hours and twenty minutes 
the bone had disappeared, and in an hour more the vessel was entirely 
clear, with no trace of the bone. The flesh disappeared in three or 
fonr hours. No smell was perceived. Professor HorBford thought it 
wonld take rather more nitric acid than the weight of the whole flesh 
and bone to dissolve a human body. In the experiments a little more 
than fonr panuds of acid were used to fbar ponnda of bone. 

ON 1 

The foUowiDg statement concerning the action of lime on animal 
and vegetable substances has been contributed to Jameson's Jountal 
fer April, by Dr. John Davy. He says, — "It is commonly asserted 
and believed, that lime exercises a corroding, destructive influence on 
animal matter in general, and that animal bodies exposed to its action 
T^idlj decompose and disappear. Accordingly, it has been almost 
invariably recommended to add this earth to graves, in instances in 
which a rapid decay is considered desirable, as on the occasion of tbe 
crowding of grave-pits with dead bodies, during the prevalence of 
peeiilential diseases. From the results of many experiments which I 
have made with lime on animal and vegetable substances, I have been 
compelled to come to the conclusion, that this opinioa la not well 
fonnded ; indeed, that it is altogether erroneous." 

The method observed in the experimenle was, to immerse the ahl- 
msl matter for trial In a paste of lime contained in a wido-moatiMd 
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boUle well oorked toA oofeied, ao u to exelnde the ui and pieserre 
the lime in a e&oBtic nato. In snimil lubstances, the results in eveiy 
instance wore very similar. With the exception of the cuticle, the 
Dsils, and the hair, lime exerted on the different teKtures od nhicb it 
was tried no destructive power, but a contrary influence, and more 
pttrticulsrly a well-maiked antiseptic one. Certain pans in a Blata 
of incipient putrefaction, and exhaling' a fetid smell, lost their odor 
when in contact with lime end water, and ceased to be putrescent. 
HoreoTer, aRer hariDg been fiiUy subjected to the action of lime, thej 
TCsiMed patrefaction, whether placed in air or kept in common water 
On the cuticle the aclion of lime is powerful, in ccmsequence, as t 
qiprebend, of a chemical combination being formed between them. 
Il i« well known how lime has the property of rendering the cuticl. 
easily separable from the cutis Tcra, and how, in the art of tanning, ' 
is applied to this purpose. The effect of lime on the naila is similai 
to that which it exercises on the cuticle, though not so strongly 
marked. On the hair it appears to be more destrlictive, but in what 
manner il acU I have nol ascertained. What new arrangements of 
the elements of animal matter may take place under the influence of 
lime is a subject for further inquiry. Probably the effects of lime on 
the cuticle, nails, and hair, on which, in the arts, its operation has 
been best known, led to the idea generally entertained concerning 
its agency on animal suhatances." Dr. Davy also mentions, that it 
has Seen observed that, where the bodies of dead animals have been 
buried with and without lime, the dogs were attracted to those places 
where the bodies lay in contact with lime, withoat noticing others in- 
terred in the vicinity without lime. The eiplanation of this he con- 
ceives to be, that in the one case the dogs were attracted by the smell 
of the meat preserved by the lime, and not in the other, where it was 
not so preserved, and where il was undergoing putre&ction. 

In regard to the action of Ume on vegetable substances, Dumeroue 
experiments conclusively show that it does not &cilitate decomposition, 
and that, instead of promoting, it arrests fermentation. The circum- 
stance, that no carbonic acid could he detected in lime after it had been 
in contact with vegetable matter, both with and without water, may 
be considered as demonstrative on this point. Lime in its solvent 
power is probably iolermediate in degree between magnesia and the 
more active alkalies, more active even in combination, with one pro- 
portion of carbonic acid, than the magnesia, or even lime in a caustic 
state. The application of these results to agricuttore, in relation to 
mamues, is a subject of great importance imd difficulty. 

INFLUENCE OF ANIMAL CBAKCOAL IN BBtlOVlNO THE ACTITB 
FBINCIFLES OF FLAHT3 FEOH THEIE SOLUTIONS IN WATKB. 
It is customary to clarify the impure solutions of vegetable active 
principles by Gilering them through a deep stratum of animal charcoal. 
Thereseuches of Lebourdais, however, show that this cannot be done 
without losing a large qoantity of the valuable active principle ; and 
he has even propos^ to take advantage of the absorbent powers of 
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inimal charcoal, aa a means of extraciing these principles. He takes 
the aqueons Bolution of tbe plant and boila it with bone-black, previ- 
ously freed irom phosphates b; hydrochloric qcid, until the liquor hu 
become colorless, and is no longer of a bitter taste ; tbe charcoal ia 
then washed with water, and, after drying, extracted with boiling 
alcohol. The latter extracts the bitter principle, or the organic haae, 
and it remaias in a pure state afler the evaporation of the alcohoL 
Coloring matters may be previously separated from the juice by means 
of a lead salt. Lebourdais states that he has in this way obtamed ^e 
principles of digUaiin, cahanbin, &,c., in a crystallized state. — An- 
nalea de Oiimie et de Physique, XXIV. p. 58. 

ON THB PHBHOIUnA AND CAUSE OF FBSHBNTATION. 

At the meeting of the American Association at New Haven, Mr. 
Emi presented a paper on the phenomena and cause of fermentation, 
of which the following is an abstract. It is well known among chem- 
ists, that, notwithetanding the voluminons writings on fermentation, 
we yet know very little of ite original cause, and no one of ^e theo- 
ries advanced is competent to the full explanation of the ^ts known 
at present. It is doubtless true, that in this process, by the action of 
the so-called ferment, organic bodies of complex composition, such as 
sugar, etc., are decompuied into simpler substances. The cause of 
these phenomena is considered by Ljehig to be the power of the fer- 
ment as a body in a state of decomposition, i. e. in chemical action, to 
induce a similar transformation of compounds that come in contact 
with it. Other chemists assume that fermentation is caused by the 
development of fungi, and that different kinds of fermentation are due 
to differBDt fungi. The results which Mr. Emi has obtained, a part 
of which have been fully corroborated by more recent examinations, 
have enabled him to throw considerable li^ht on some disputed points. 
A great variety of experiments were published by Brendecke, accord- 
ing to which porous substances, as straw, feathers, alum, pulverized 
charcoal, potato-starch, flowers of sulphur, scraps of paper, and even 
small fraginents of some metals, as tin, for instance, induce fennenta- 
tion in a solution of grape-eogar to which some tartrate of ammonia 
had been added. Afler this it seemed probable that yeast, consisting 
undoubtedly of ve^table cells, might, like the substances mentioned, 
prodnce fermentation in solutions of cane or grape sugar, not by means 
of the vital force, but simply by its looseness and porosity. In re- 
peating some of Brendecke's experiments, Mr. Erni had used grape- 
sugar prepared from honey by means of alcohol , and purified by boil- 
ing with charcoal, and cane-sugar prepared fixim white refined sugar 
re-crystal liied from solution in hot water. In the experiments, one 
rart of sugar and eight of water were employed. First experiT/ient. — ■ 
Common straw was treated with potash Jy^, to dissolve any gluten it 
might contain. After twenty-four hours the straw was washed witti 
water, the last traces of potash removed by hydrochloric acid, and 
finally the straw perfectly cleaned with water. The solution of 
cans and grape sugar mixed with such straw underwent no change 
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during foai weeks. Second exprrwtaii. — Addition of taitnU et hd- 
monik to BDch aotatioiii bb the abore prodnoed no perceptiUe afiteC 
Third eiptr a naU, — Straw cleaned aa iDeotioiied, tc^tfaei with cretm 
tt tailar, induced no fenncntation in either cane 61 grape ngar. 

Fourth arperimenl Pitlrerized qnaTtz added to boIdUods of cbdb and 

gnpe sugar canaed do feimenlation , In the course of some weeks 
mncor or mould was fbnDed, which froctified and yielded apoies. Fifli 
txpaimmt. — A salatiiHi of cane-angar waa mixed with uncleaned nat- 
und Uiaw in order to see if it excited fermentation, and if so, to as- 
cenain if it might not be owing to the development of fungi After 
twelve daja, fermentation commenced, and at the Btune time micro- 
•oopical examination of the liqnor showed the presence of vegelxUe 
celu identical with upper yeast. Sixth expfriment. — The aame ex- 
periment performed with grape-sugar yielded the saute results, but 
fennentatioo onnnWced some days earlier. ErperimmU teetnth to 
daienth. — These eiperimeDts were made upon yeast. RouBsean made 
known the supposed fiict, that fennentation may be indooed by yeast 
even in the presence of vegetable or mineral poisons, if rendered acid 
irtiea mixed wilh the sogar solution. The trials of Mr. Emi did not 
oonfiim these Btstements. He foond : — 

1. Hist upper yeast in eaoe-angsr solution, acidified with tartaric 
Mdd, and poisoned with araenious acid, produced no fermentation. 
Tlie same mixtoie.withoDt the addition of oxide of arsenic, fermented 
after two days. The liquor was strongly acid to the taste, became 
sweet again, and fermentation commenced. 3. The same trial was 
made in a liquor acidulated with acetic acid, and no fermentation took 
place. The same mixture, without the oxide of arsenic, produced 
lenneDtation. 3. The above two experiments were repealed, using oil 
of torpentine as a poison instead of arsenious acid, and tliesame nega- 
tive results obtained. 4. Yeast, added to cane or grape sugar solution, 
acidified with tartaric or acetic acid, and poisoned with a few drops 
of creosote, excited no fennentatioa whatever, 5. Mixtures of cane 
and grape sugar with yeast, acidified wilh cream of tartar, and poi- 
soned with considerable quantities of arsenious acid, produced fenaen- 
tation. 6. The same eiperimeut repeated, with the difference that, in 
the place of arsenious acid, creosote and oil of turpentine were em- 
ployed, showed no fennentation. When the poisoned liquors were 
examiDed under the microscope, it could easily be seen when the poi- 
son had taken eSect ; the nitrogenous layer on the cell-membraoe 
seemed to have undergone a change similar to that produced by 
boiling. 

£5r. Enii's investigations have thus far led him to the conclusion, 
&at akokoUc fermentation is caused by the devdopmerU of fungi. He 
could never trace fermentation, without observing at the very first ev- 
•hition of carbonic acid the formation of yeaat-cells, although it is 
TOTT difficult to decide certainly which precedes the other. He was 
rtther in favor of the yeasl-cetis being the original movers, — tiie re- 
sults of Mitseherlich's ex^iments. Uelmholz has also observed that 
the fermentation of grape-juice is not communicated to another portion 
of grape-juice whiidi is oontained in a vessel closed by a bladder and 
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introduced into the kneentiag liijuid. These fads, together with the 
eiperimenla as to the actian of poison on yeast, seem to admit of no 
other explapation, even by the ingenious theory of Liebig. Mr. £rni 
adduced a number of his experiments on other kinds of fermentation, 
showing that diAerent kinds of fermentation are due to difiereut kinds 
of fungi. 

Prof. R. E. Rogers remarked, that while he regarded as interesting 
the fact stated by Mr. Erni, of the power of arsenic to " poison " the 
yeast fhogus. and thus preyent its further development and piopa^ 
tioo, and therefore to arrest vinona fermentation, yet he did not thmk 
we could from that conclude it to be a poison to all the lower forms 
of vegetation ; or that, because a substance is a poison to animals 
(as in the case of arsenic) , it is therefore so to tegeiables. He cited 
the ^t, that not only is vegetation freely developed in many saline 
solutions, but especially often in those of the arsenite of potassa and 
corrosive sublimate, — substances, the most poisonous to animal forms, 
and in ordinary oases remarkable for tiieir antiseptic properties. 

OH A MEANS OF CHECKING DISEASE IN POTATOES. 

Db. a. a. Haies, of Boston, submitted to the Massachusetts Leg^ 
islative Agrieultaral Society, in January, a communication in regard 
to the remedies which may be adopted for the prevention and arrest 
of the potato disease. He says, — "In the course of the experiments 
undertaken by me, it was noticed that a reduction of temperature by 
exposure to cold air greatly diminished the rapidity of decay, while 
a slight increase of temperature hastened it ; moisture being present 
or not. Heat, in a moist atmosphere, increases the destruction, and 
samples which had been cooled, and thereby partly protected, readily 
passed through all the changes when again exposed to warm and 
humid air. After using several substances, by direct contact with 
diseased parls of potatoes, I soon found that the mixture of sulphurous 
acid, nitrogen, and common air, such as exists when sulphur is burnt 
in cloae vessels, would prevent the further progress of the disease in 
tubers already afiected, and that when exposed in contact with tubers, 
pawing through all stages of the disease, no further change in the 
prepared ones was induced. The trials were varied, and the uniform- 
ity of the results has led me to conclude that the fumes of burning 
sulphnr, flowing in contact with potatoes partly diseased, will arrest 
the further, progress of the disease, and prevent decay. It Is proper 
that this conclusion should be received as an expression of £ict, under 
the circumstances of experiments on a small scale, and with no more 
than two varieties of potatoes ; but I confidently expect that the im- 
portance of the application will be seen in the largest exhibition of its 
efibcts. 

" The practical ose of the sulphurous acid gas is very simple, and 
not expensive. Crude sulphur, inflamed in a shallow, cast-iron ves- 
sel, or an earthrai pot, furnishes the fumes, which may be led by 
woodra pipes to the lower parts of bins filled with the roots, until the 
nnooctqiiea space is filled with them. As ttie fumes cool, they be- 
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eeoB bavrier (lum *ir, wd will tboD «nler erery iiilentiee. Bj ph- 
oing the pM of barning snlpbor in mn emptj buiral, uid invertinfr «T«r 
it m burel filled with potatoes hsTing s light rack in plaee of & himd, 
the (amee will slowly riae within ana imprcKnale the man ; th« bar- 
rel aai contents being then reoHned, and the aead leplaced, the expo- 
■me maj be Mmidered u ample. Where the quantity is \me, it 
wtmld be more eeonooiical to leave a space vacant below the 1om« 
Bmr oo wbicfa tbey repoee, and intradnce there the fames, nntil erny 
pan of the heap m potat«es has reoeired a shaie. It abonkl be le- 



OH TBS OCCUKREKCK OP POBHIG ACIO IK STUfGIIfa HBTTLBS. 

PaorcsBOR Will, of Oiessen, aoiDe time mnee showed that tbo 
<Inid in the halts of the proaeaaioD-eateTpillar, which csoses an inflam- 
mstioD of the akin, as well aa the liquid in the poisooou* orgaits of 
some ioseels, is ikothing else than foimic acid. It became highly 

EoM>le, theiefore, that formic acid woald also occur in the T^eOfale 
n^om, and the first class of plaati which was thonght of was that 
whir^, by means of stinging haira of aimilar o^aoa, produces an 
analogons eflect to the sting of certain insects. Acting on this sug- 
gestion. Dr. Gonip-Be«anei has socoeeded in detecting the piesenoe 
of fbnnic acid in Taiioos stiagiog nettles. It exists in minnte qoaoti- 
ties, and is snppoeed to be contained only in the stinging halts, an aa- 
Bimtption whien is confirmed by microscopical obserTations, since, 
when a solution of siWer is applied to the plant under the miorceeope, 
and a gentle heat applied, reduction always first oocnrs at Av ex- 
tremitj of the stinging hair. — London Gienuad Gaxette,Jan. 1. 

CONCENTRATED ANIUAL HANUH£. 
A PATiMT with this title has been ordered to issue ; bat from delay 
in amendment of the claims it will not be published in the list of 1849. 
Its importance, however, embodying as it is believed ftcts and princi- 
ples not hitherto generally known, deiuanda aome notice. To ezpteaa 
a principal featare of the mvention in few worda, the inventor expoMB 
the fiesh of animala to the action of sulphuric acid of certain strength, 
by which it aasomes a fixed state or condition, in which it may be Eept 
for any length of time, withoat undergoing any further chan^. In 
this state the animal matter may be pieeerved for transportation, for 
manure, or for the manufaclure of ammoniacal aatts. The iDventoT in 
his description says, — "My invention baa for its object the production 
of a concentrated mannte, with nitrogen aa an aliment, to be used as a 
substitute for guano. In the preparation, I make use of such organic 
substances as, whenever employed for mannres at all, have been at- 



tended with the production of much nauseous effluvia, and the loss of 
a great part of their subMance by tbeeee^ie of the gases evolved, and 
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especisUy aounmiia. Besides producing a, valuable mwiUTe iioiD the 

o&ls of slaughter-houses, fisheiies, manufacUiies for eztnictiag' oil 
fraiD fish or fiesh, &,c., the iuveotion is intended to convert to a useful 
application such aniioal matters as do not oidiuarily constitute the 
food of man ; as, the flesh of horses, mules, dogs, rapacioua beasts, 
birds, and fishes. The caTcases of porpoisea, sharks, dog-fish, whit*- 
Geti, and many others, are frequently thrown upon laod aa manure, 
either hefore or aAer the extraction of the oil. Bat this caa be done 
only when the transportation is for a short distance. For want of 
suitable means of preventing putrefaction, and reducing the bulk and 
weight to diminish the expense of transportation, the use of the ma- 
terials has been always confined to narrow limits, and the noxious and 
offensive gases which always accompany decomposing animal mat- 
ter render such materials nuisances to the neighbourhood where they 
are found. Highly nitrogenized vegetable matter may also be treated 
itt the same manner, and used for the same purposes, 

" The process is as follows ; — Futrefisble organic matters contain- 
ing nitrogen are subjected to the action of concentrated sulphuric acid, 
or are mingled with various sulphates, nitrates, or chlorides, and espe- 
cially the sulphates of iron, lime, soda, or potash, or with the nitrate 
of potash or of soda. The proportions used are such as to keep the 
weight of the acid, whether free or combined, when compared with 
that of the animal matter, from one fiAh to one tenth of the latter. 
The acid or salt, acting as au antiseptic, secures the animal matter 
from decomposition. If the acid he free, or be held to Its base by 
feeble affinity, aa in the salphate of iron, it secures the azotized portion 
of the orgaoic matter from beicg food for worms, or fiying off with 
hydrogen in the state of ammonia. Among the antiseptics employed 
is a mixture of sulphuric acid and nitrate of soda, and dry tan or saw- 
dust, the first two ingredients being allowed to reict before the addi- 
tion of the Ugueous matter. Besides preventing or arresting putre- 
faction, another property is secured in the use of the acids, salla, &c., 
the fixing of the fertilizing products of the organic materials treated, 
even when subjected to the temperature required to evaporate the 
water. This property allows the materials to be quickly dried with- 
out injury, and to be reduced in weight and bulk, and made suscepti- 
ble of tr^iepoitation with moderate expense. If the manure is to be 
lone kept, or transported to considerable distances, after treatment by 
adds. Sic, subject the organio matter to a process of desiccation, 
to vaporize the water, which renders it lighter and friable, and thus 

firesoils a material in a suitable stale for sowing or spreading on land, 
ike guano, or any pulverulent matter. In order to facilitate the 
union between the organic matter treated, and the acids and other 
agents employed, I use the acid in a concentrated state, in which the 
fieeh, &c., is boiled. In this way the nitrogen is arrested, and the 
aqueous particles escape. From this treatment of the materials a 
gelatinous mass is obtained, which is mingled with pulverulent matter, 
either neutral or, it may be, on active fertilizer, according te circum- 
stances, such as bone-dost, ground plaster, spent bone-black, coal 
adiM, road dust, spent tan, powdered diaiooal, &c. During the fbr- 
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wMlkm tad raixiiig of pvlTenlenl matter, while in dw jMj vt pule 
Hate, coal-tar, wcmd-tar, or petrolemn, intch, or ronn, ii added to 
eorreet fetid eflnria, in caae taj iboiild be enilTed doringf the openr 
tioa. When no actoil potridiij exiM* in the o^anie matter to be 
ccaierted iDto inaoare, cfuicklime, at lime that has been and in puri- 
fying ooal-gaa, ia sometunes used to efleot the desiooation of Bach 
■nateriala, and the msaa is then formed into bncka oi dmnplingB, for 
the purpose of conTcnisnoe of tianaportation, and theoe ina; be pul- 
verised or broken icto bagmentB, for the pnrpoae of dietribulian orer 
Ibe Boil. But whecerei patre&iAioD haa commenced, the lime oannat 
be uaed, aa b; afaetrecting water it would caoM the erolntion of am- 
inonia, and ereat lav of material would be auatained. — Patent Office 
R^ort, 1849. 

N THE MO¥K- 

Ih the Jmmul de Phformade (ac 3v\j, H. Soobeiran publiahea an 
impmrtaot paper on the chemical analysis of hiuniu, and tra the part 
performed bj mannres in the nonrishment of pluils. The following 
b an abstract of the rcaulta obtained by him : — 1. Ligneona tiaeoe de- 
coropoMd by contact with hmnid air changea into humos, and forms 
at the same time carbonic acid which can be absorbed by die roots of 
plants. 3. The proportion of carbon in the homus of moold and 
manure nerer eiceeda 60 or 57 per cent. This is the extreme limit 
obtained by the deoompoeitiou tf ligneous tisane in cootact with air 
and humiaity. 3. Pure humus contains 3t per cent, of nitro^, 
which appears essential to its eompoeition. 4. Huraus is but little 
alterable by the action of the air. 5. Homoa, which is bat sparmgly 
soluble in water alone, acquires solubility by oombining witit lime ; 
but the principal agent of its aolution b carbmiate of ammonia, whidi 
reacts equally ou iree bumua and on hamus engaged in a ealeareoos 
combination. 6. Hvmus, rendered mtubie, a abKrbed by the root* if 
planit, a aasiiU directly in the nouriihTTtenl of oegetMa. 7. Mwe- 
orer, humus exerts a &vorable action on Tegetation, by attracting and 
retaining the humidity of the air and ammonia, by &cilitating the so- 
lution of phospbate of lime, by ameliorating the physical qn^ties of 
the soil, sod by moderating and regulating we decompoeition of pntre- 
fiable animal matters. B. Turf, modified by the contact of ur, lime, 
and alkaline substances, haa all the charsetere and pioperliea of mould. 
It is extremely ftTorahle to Tegetation, after the additian of saline 
matters, alkaline and earthy chlorides, sulphates, and phoophales, in 
which it ia habitually wanting. 9. The Dest mahure ia that wbicJi 
contMna at onoe earthy and alkaline salts, ammoniacal salts, putie£»- 
ble animal matter, ready-formed humus, and ve^table refuse in tha 
course of trauBformation. 10. In the appreciation of a manure, we 
should take into account, not only the proportion of nitrogen fumiafaed 
by analysis, but also the state in which this nitnwen exists in the 
mannre ; that is to say, in the state of an ammiMiiacd sah or of potte- 
fiable acumal matter, — in the state nt soluble ammaaiaeal w^t at at 
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1 phoaphftte. 11. Tbe analjmBm hitharlo made 
of fermented numutes bave been defective, in that they have not taken 
into aecount the lots nhich leeults from the action of eartiODate of 
line on the Balls with ammoniacal bases, daring the desiccation of the 
mannres. It Ksulta, that the tables repTe«entbg the propaitioD of 
nittogen in msnuree, which have been published, can only give ap- 

Srozunationa. 13. The companotve values of maniues cannot be 
ecided by merely taking- account of the quantity of nitrogen which 
they fuiniali by aoalysis, because, on the one hand, nitrogenoua mat- 
ters are not the only active elements la mauaie, and because the value 
of manaies vety much depends on the form under which the nitrogen 
exists in them; and, consequently, it is not possible to establish a 
tajile of equivalents for manures. 13. Finally, we must add to all 
these facts the ramarkable observation of Middei, who has proved 
that humus coDdeoses the oitiogeii of the atmosphere, and tianaforms 
it into ammonia. 

ACTION OF SOILS ON THE CONSTTTTTENTS OF KANITKES. 

Tbk results of some important experiments respecting the action of 
soils 00 the constituenta of maunies have been laid fae&ire the Royal 
Agricultnial Society, b^ Profeeeor Way. Some of these eiperimNtts 
lepested before the society were as follows : — Several glass filter 
jars were prepared, filled with a red soil to the depth of five or sis 
inches. Upon one of these Mr. Way poured walei obtained fiom one 
of the seweiB of London. To another filtering jar he added a quantity 
of the fetid liqnid produced in the steeping of flax. Both of these 
liquids were tortnd, highly colored, and exceedingly o^nsive to the 
smell; but when passed through the soil, they were no longer the 
same. Theresoltmg liqnid had an earthy smell, it is true, — a smell 
always aocom^ying soils, — but was no longer offensive to the nose. 
Now, to what ingredient of the soil is this metamorphosis due ! Is it 
due to the sand acUng aa a filler ? It waa easily proved that such was 
not the cause ; and that there might be no donbt on this subject, Hr. 
Way passed through s filtering-jar, containing more than nine inches* 
dep^ of fine white sand, a quantity of cow's urine taken from a tank 
in the country. The liquid was so far altered by the filtration that 
the turbidity waa removed, as it would be by filtration through paper, 
but (he color and disgusting smell remained in all their intensity. 
Sand, therefore, obviously wsa not the active ingredient in soils m 
reepeet to the power nuder discussion. The aame must be said of the 
di^ient forms of aravel, which were only coarse sand. The other 
great ingredient of soil was clay, and to thb Mr. Way attributed 
the pcnrai in qneetion. As an eiperiment comparative with the last, 
he passed tiie same tank-water tfarongh sand, mixed with one fourth 
of its weight of white clay iu powder. The liquid conung through 
wsa clear and Iree from smell; indeed it was hardly to be distin- 
guished by its external charooleriBtics irom ordinary water. There 
can be no doubt, then, that the property of soils to remove coloring 
mattcw , and oiganio matters yicddiog smell from solntion, is do« to 
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the elij contAined in them. Filtndon u oa\j & method of ezpouig' 
the liquid in the most perfect feim ta the scti<ni of the day, but it is 
not neeesBBTy to the succen of the proceBs. In proof of whieh, Hr. 
Way stirral up a quantity of soil with putrid human mine, the anwll 
of which was entirelf deatroyod by the admiituTe, and upon the sub- 
aidenee of the earth, the liqnid was leftcleai' and colorlesa. lt^>pears, 
therefore, that the clay of soils has the power of separating certain 
animal and vegetable ingredients from solution ; but is this propettj 
the only one exhibited ! Mr. Way had found that soils had the power 
to separate also the alkalies, amroonia, potash, soda, magnesia, be. 
If a quantity of amntonia, highly pungent to the amell, la thrown upon 



a filter of clay or soil, made permeable by sand, the water first comug- 
away ia absolutely free from ammonia. Such is the case also with 
the caustic or carbonated alkalies, potash, or soda. A power is here 



found to reside in soils, by virtue of which not only is rain nnsble tc 
wash out of them those soluble ingredients forming a neoessary eon- 
dition of Tegetatton, but ereu Ihoee compounds, when iutrodnoed atti- 
ficiallj by manure, are laid hold of and fixed in the soil, to the abaolots 
preclusion of any loss either by rain or evaporation. 

Mr. Way has found that this property of clay applies not miy to 
the alkalies and their carbonates, but to all the salts of these b^es, 
with whatever acid they are combined. Here again is a beantifiil 
provision ; sulphate of ammonia, when filtered through a Boil, leaves 
lis ammonia behlud, bot the sulphuric acid is found in the filtered 
liquid ; not, however, in the free state, but combined with lime ; thus 
sulphate of lime is prtidDced, and brought away in ^e water. In the 
same way muriate of ammonia leaves iis ammonia with the soil, its 
acid coming through in combination with Ume, as muriate of that 
base. The same is true of all the salts of the different alkalies, bo far 
as he has yet tried them. Thus lime in ^e economy of nature is dee- 
lined to one other great office besides those which have already been 
found for it, — it is the means by which the salts minialering to 
vegetation become localized and distributed through the soil, and are 
retained there until they are required for vegetation. Quicklime, when 
dissolved in water, ia removed by passing the water through clay or 
through moist soils containing clay ; and carbonate of lime in eolation 
is so efiectually removed, that hard water may be Bofleoed b; the samo 
process. 

With regard to the extent to which these actions are capable of 
being carried, it is not to be anppoeed that we could go on filtering 
indefinitely with the separation of the salts conlaioed in the liquid. 
On the contrary, the limit is soon reached ; but although small in pei> 
centage quality, this power is, in reference to the bulk of the soil, 
enormously great. I^f. Way has found that 1,000 grains of pare 
clay will separate S grains of amroonia, and a cultiWed clay soil, 
for obvious reasons, nearly twice as much. Now an inch in d^th 
of soil over an acre of ground weighed about lOO tons, and would be 
adequate to combine with and retain 3 tons of ammonia, a quantity 
which would be furaisbed by about 13 tons of guano. Now, one six- 
tieth of this power would snffice for the preservation of the anWMHiiA 
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that the property ib practieaily of iDunense activitj. Prof. 1 , 
stated^ that he was Grst led inU> this train of iovestigation by having 
been informed that nnne, by being passed through certain filtering 
enhBtances, might be entirely depriTed of ils coloring matter and odor. 
He professed himself unable to acconnt for the effect thus simply pro- 
duced on chemical principles, bul he considered them aa fertile in a 
series of new facts, which will lead not only to new views of chemical 
combination, under peculiar mechanical conditions, bat also to a mod- 
ification of the theory of the mode by whieh manure is preserred ia 
the soil until required as the food of plants, and to immediate applica- 
tion in practical agriculture. — Albany Cullivator. 

DISCOV£BIES IH BELjITION TO PEAT. 

DcRiHS the year 1849, Lord Ashley and oiheis startled the British 
House of Commons by an announcement that a method had been dis- 
covered by which Iri^ peat could be made to yield a variety of ptod- 
ncta of the most Taluablo kind, which would realize in the market a 
profit of upwards of 100 per cent. Much excitement was created by it 
at the time, and it was boasted that Ireland had at length foand a 
means of wealth that would raise her forthwith to the height of pros- 
perity. A few explanations, however, showed that, although the prod- 
ucts mentioned could undoubtedly be obtained, there was no salisftfr- 
torj evidence as to the real cost of the process and its consequent 
profit. Since that time little has been beard of the alleged discovery, 
until within a tecent period, when a patent was granted for improve- 
ments in treating peat, and other carbonaceous and ligneous matters, 
BO as to obtain products therefrom. The following is an abstract of 
the specifications, as given in the London Paimt Journal. The first 
part of the improvement relates to the pressing of peat, by means of 
roUer-presees suitably arranged for the purpose. The peat thus 
pressed and dried is next to be distilled in iron retorts, the patentee 
preferring those made of sheet-iron, and, if practicable, one placed 
within the other, so that the products obtains from the distillation 
may pass between the inner and outer retort, and escape through an 
exit-pipe in the outer. This exit-pipe dips into a strong iron box or 
condenser below the sur&ce of the water contained therein ; a pipe 
from this condenser communicates with others ; these are fitted with 
taps to draw off the liquid products of distillation, and the gases pass 
off into the hydraulic main. If the gas does not possess sufficient illu- 
minating powers, a portion of coal-tar, or some of the fatty matter of 
the previous distillation of peat ia placed in the retort with the peat. 
Forty per cent, of chanxial may be obtained by removing the peat- 
charcoal from the retort afler the distillation is completed ; carbonic 
acid being applied to extinguish the combustion. This charcoal may 
be pressed into the form of bricks, for use in locomotives, marine en- 
gines, &c. ; or, if required very pure, it undergoes the same process 
aa animal charcoal. The next improvement relates to the use oiptat- 
gai tot the pnrpoBsa of light and heat. As pea^gas does not possess 



906 ANNUAL OF SCIENTIFIC DIBCOVEST. 

gmX iUmninatiiig powen, the pelentoe piopoMS to combine it with 
30 to 40 per cent, of stmoeoherie air, and to bam it by means of pecn- 
liaiiy constructed bumen, having a platinom wick, and with the tubes 
of the buraen made larger than in the ordinary ^i^s-tsmp, and placed 
obliquely ; the platinum attains a while heat, and great illuDUDatins 
power ia thus obtsioed. But aa this process for increasing the illunu- 
nating power of peat-gas may be objected to, the patentee proposes t« 
carburet the peal-gas. In addition to gas and ammonia, ha also 
obtains IrotD the distillation of peat a peculiar acid, and a bitumino- 
adipose compound, which he calls " paranaphthsdipoae," aa contain- 
ing principaliy the elements of a hydro-oatbon whiim produces a light 
naphtha, ttc. One of the producta of this is a Kood solvent of gutta- 
percha, caontchoac, &e. A great TSiiety of outer prodncta are ob- 
tained by chemical treatment. 

EzperiiDBDts made aceording to the abore Mtedficationa have, it is 
■aid, been conducted on an extensive scale, with the most salis&ctory 
lesnlta. The following statement has been published as the annud 
e^enditore and produce of tiiB trial works for one year: — 

ExfouStiBr. 

36,600 tens of pes4, at Sr. per ton, £3,660 

465tonsofEiilpharieacid, at £7, .... 3,166 

Wear and tear of apparatus, tic, 700 

Wages, labor, &c, 3,000 

Coet of sending to market, and other iikcidental cba^w, . 9,183 

Profit, 11,008 

Total, £S3,ffi» 

ProAice. 

365timaornilphateofanuionta,at £18 per ton, . £1,380 

S5S tons of acetate of lime, at £ U, . . . 3,670 

19,000 gallons of naphtha, at S*., 1,760 

100,600ponndsof paraffine, at li., .... 5,176 

73,000 gallons of volatile oil, at Ij;, . . . . 3,060 

36,000 gallons of fixed oil, at U., . . . 1,600 

Total, £93,625 

FOWSa OP PXAT-CHAHCOAI< TO BXHOTB OOLOKtKa HATTKSS. 

A WRmR in the London Journal of Art* for December atatea that 
the peat-charcoal which is left to the retorts after all the volatile oon- 
Btituenta of peat have been distilled away, posseaaes the property of 
depriving colored vegetable solutions of the whole of their coloring 
matters. The writer finds thai 35 per cent, more of this charcoal la 
needed than of bone-black, but the latter is about six times as espen- 
eive- Before uung the peatcharcoal it must be puHfied from iron and 
sulphate of lime, and all alkaline matters. ^ 
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IMFLDENCS OF KITBOGEH UPON TEQETATION. 
It had been supposed hitherto that the nitrogen which enters into 
the compositioD of atmospheric aii exercised but a Teiy secondary in- 
flaence in the process of Tegetatton; ^at the amoant of this Hubstancs 
which is abaorhed by plants in consldeiable quantities was obtained ei- 
cluairelyfrom the soil and from manures. M, Wille, a French chem- 
ist, has been devoting himself during the last three years to the soln- 
'' n of the phenomenaof vegetation, and has made this problem the sub- 
it of a communication to the French Academy. He declares that he 
IS demonstrated, by a series of experiments, that the nitrogen of the 
atmosphere, far from being inactive, perfoims a most important part in 
the nutrition of vegetables. He submits the result, and prays the 
Academy to nominate a commission to examine his work, his process, 
his apparatus, and report npon the value which science should place 
npon his labors. The commission has been appointed. It consists of 
MM. Cherreul, Regnaolt, De Jussieu, Boussiogault, and Payen. 



Prof. Jaubb Moultrie has published a paper on the uses of the ni 
trogen of the air in respiration. It is known that the quantity of nitro- 
gen iu expired air is not materially changed, or at least the change is 
not constant enough to warrant a belief that nitrogen lakes any active 
and essential part in the chemistry of respiration. Physiologists have 
had to content themselves with the rather meagre view, that it serves 
simply to dilute the oxygen. Dr. Moultrie sug-gests that the nitrogen 
is important to the physical relations of the respiratory function, regu- 
lating the tension of the air in the pulmonary vesicles, or its volume, 
or both. It would serve chieBy to regulate the tension of the pulmo- 
nary air during expiration. As a medium of sound, responding in part 
to the vibrations of the vocal chords, or exciting their vibrations, or 
preserving the volume and tension of the pulmonic air in that state 
which is essential to the ready and constant use of these organs as in- 
struments of voice, would not the withdrawing of one half of that ele- 
ment materially change their value in the part aissigned them in animal 
life to fulfil ! By ingenious symbols. Dr. Moultrie traces )ho nitrogen 
particles from the atmosphere till they part from their oxygen in the 
pulmonary vesiclea, and shows that then, mingled with the carbonio 
acid and vapor which are to be exhaled, they must conlribnte to pre- 
aar*e the volome and tenmon of the cells and extreme tubes of the 
Imigs. — Charletlon Medical Jattmal and Beview. 



VXUJS OF THE GEEEH-SAND FOE AO&ICITLTUBAL FUEFOSES. 

At a meeting of the Boston Society of Natural History in March, 
the following remarks were made relative to the economical value of 
the green-sand formation. Prof. Johnson, of England, staled, that in 
Great Britain, where it has been found, this sr'-' — ~-.-~ ™.~.ir. 
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■ble ftrtiliiiiig propartiM, He insttnoed the bop-luids in the sontb- 
era cooniieB of Englkod, worth $3,500 in acre, whose crops had 
been wondBrfuUy increued bj the application of the green-sand, act- 
ing bj the pboaphate of lime it contaioa ; in soma of theae lauds the 
mail, Mmetunea six feet deep, contaiiis 14 to 20 per cent, of this salt. 
Gteen-eand probably contaiuc the same foesils, the same phoephaie of 
lime in various quantity, in all the tertiary formations of the globe, 
and everywhere will doubtjeas be of groat value to the agriculturiat. 
He had examined some poor apecimens in the United State*, which 
contained only 1 or 11 per cent, of the salt. To show that it may 
prove of canBiderable value even here, he mentioned that a single com- 

Ky in England got out fium 60 to 100 tana a week, which, having 
1 powdeied, and piepared by solution in aulphuiic acid, aold for 
$50 a (on. Dr. C. T. Jackson remarked that phosphate of iron in 
fossil shells, and in mnjunction with carbonate of lime, was coomion ; 
nod he thought the application of these suhatances, by double decom- 
position into phosphate of lime and carbonate of iron, would be advan- 
tageous in certain soils. He also mentioned tbe bog-iron ore, which 
contains much phosphoric acidi by adding lime to this, a v^uable 
affricultnral benefit migbt perhaps be obtained aAer the real amount 
of acid was Lnown. Dr. Pickering observed that the greeo^and of 
New Jeraej contained phosphate of iron, and potaah in considerable 

SoBDtity; it there never becomes consolidated, and does not come to 
le surface, being covered by several feet of quartzose sand ; it ia 
in some places brought to light by streams which have cut through 
it, and has been dug out profitably. Prof Rogers remarked, that tor 
a long time the fertilizing property of the green-sand was sappcsed to 
depend on potaah, or some other alkali contained in it ; the presence 
of phoapbate of lime has been omitted in all our analyses, even to the 
present tinie. He thought this might be easily accounted for irom the 
&ct, that this aalt does not enter into the composition of the ailiceous 
green-sand, but is an accidental ingredient introduced from the clay ia 
which it is embedded; the washiDga of the clay have not been ana- 
lyzed, but only the sand ; hence only a aeries of ailicatea has been 
found 1 the true way is to analyze the mail and clay aa well as tha 
green granules. The green-sand is very efficacious in small quanti- 
ties ; 25 bushels to an acre of good land will double the crops ; even 
blown sand, with 100 bushels of this to the acre, has been made ta 
produce a very leapectable crop of corn, ita efficacy here being due 
principally to the contained potash. 

ATAIL&BILITT OF THE OBE£N-S;tND AS A SOUSCE DF FOTASH 



At the meeUng of the American Association at New Haven, Mr. 
Wnrb, of New Yorit , preaented a oommuoicalion on the availability of 
the grsen-sanda of the cretaceous forniation of New Jersey as a source 
of potaah. The vast importance of potash and ita compounds in the 

— .. 1 : ^ 11 chemists the necesaity of finding some 

;e outer than the ashes of foreata. Experiments, 

Dgilizodb, Google 



with a view of sttwning thia end, hsTe been made repeBtedlf apon 
felapsT ; bot, owing to the pecaliar chemical and physical prorartie* <k 
this miaeral, Uie sucoess of these researches has been doubtftil. It is 
proposed b; Mi. Wurtz to make use of the green-sand as a souree Ibi 
obtaining potash, which, he thinks, is far superioT to felspar in its 
adaptation to this purpose. The green-sand of New Jersey, according 
to Prof H. D. Rogers, containa from 10 to 13 per cent, of potash ; in 
two vaneties analyzed by Mi. Wurtz he found 6.38 and 4.94 per 
cent. ; these latter resalts were obtained, however, from green-sand m* 
termixed with earth and sand , while the determinations of Prof. Rog- 
ers were made apon the material freed as mach as posuble from iropn- 
rities. Besides potash, the green-sand cootaina nearly 60 per cent, of 
ailiea, with smaller quantities of iron, alumina, magnesia, and water. 
Consideiing that the green-sand contained the constituents of alum, 
with the exception of sulphuric acid, an attempt was made to extract 
sinm froiQ it by the addition of selpbuiic acid. This was at first un- 
saccestfful, owing probably to the presence of protoxide of iron and or- 
ganic matter. A portion of the green-sand was then gently ignited, 
destrojing the organic matter and peroxidizing the iron. The mass 
when treated with sulphuric acid yielded common alum, together with 
small quantities of iron alum, and sulphates of iron and alumina. Up- 
on the addition of chloride of potassium, all the iion was converted into 
uncrystalUzable perchloride, while the sulphate of potash formed by 
double decomposition combined with free sulphate of alnmina to form 
common alum. In this wav alum was formed in such auantities as to 
promise the most successful results in the practical employment of this 
nrocess. The chloride of potassium employed in theprocessdescribed, 
Mr, WnrtE has found, may be readily obtained by fusing the green- 
sand with chloride of calcium. The pulverized and ignited marl is 
mixed with sufficient quan^ty of chloride of calcium to form upon fii- 
«on a pasty mass. The decomposition of the green-sand tahcs place 
at a low temperature, and is so complete, that in most cases all the 
potash contained in it may be readily dissoked out in water, as chlo- 
ride of potassium. Its separation from the excess of chloride of cal- 
cium is an easy problem, owing to the difierence between their solubil- 
ities. This application of chloride of calcium will also open a market 
for the lar^ quantitiea of this substance which are thrown away in 
some manataetories of soda-ash. — Silliman't Joumal, Nob. 

ON THE SECRET OF TBB EHBALHIKO FBOCESS. 

Thb charge of fraad being -often alleged ^inst the Egyptian un- 
dertakers, on account of the wholesale use of bitumen in the process of 
embalming, by which the body becomes so charred and calcined as 
readily to break into fragments, Br. Cormack of London has recently 
published some statements, which seem to show that the application 
of heat to bodia filled tuilh bitUTiKn was the eatenlial pari of i/ie mum- 
mifying process. In the opinion of Dr. C. mummies owe iheii preser- 
vation to creMote, formed by the application of great heat to the bita- 
men. No esperimeoter, says he, baa ever yet succeeded in preserving 
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daad badiw by the methoda p'vea by Herodotoi ot Dkxlonis Sienlua, 
ud •Ithongh we De«d Dot doubt tbit the cereiDoiiul which Ibey de- 
mibe ma kdheied to by the embslmen, to inTeet tbefr petlbnaancea 
mtb tbe aii of Mcred mjMery, we moat ottdonbtedlj look fbt Bame- 
tbing additioDtl u the eeMDiiil put of the ptesetting ptoecsB. It ap- 
pewa that all the aubetances found within mnmmiea are of a leunoua 
uatnie, bat that their mere introductiou into the great caTiites ot the 
body, aloDg with eztemal lolions of wiue, would aaswer the parpoae of 
embahuiDg, ia oontiar^ to fact. Nearly, if not all, the uiDmEnieB bays 
theii muscular tiaaue impTegnaled with restuODB matter. Most are bIbo 
blaekened and bnined, and in some (he tisauea have been reduced to 
lahea. Tbe initei baodagea are generally in a stale reseoibliag tinder- 
It aeema abanid to auppoee that the application of heat was made frain 
winton miachief, or as a auperfluouB part of the procEBs. Dr. Cor- 
madc thereloTe coDcludes, iDftt, as this application of heat was never 
omitted, it must haie been iatentional, and that by means of it the body 
became impieguated with creosote, derived from the decomposition of 
(be biiouMn aad bandages with which it was previuosly covered. The 
property of this aabetance, discovered by Reichenbach in IB30, to pie- 
Mrre fleeh, he aupposea to have been known to the Egyptian embalm- 
en, and iu Iset to have been the secret of their art. The giving of 
•officient heat to effect the decompoeitiou of the tairy matter, and no 
more, mnal have been exceedingly diffieull, and therefore it is that oeai- 
Ij ell the bodiee appear u> have sufiered by the excess of heat applied. 

COCHINEAL. 

WiTHiK a eompsTfttively few yeat^ the culture and growth of the 
cochineal iaaect has been introduced, and so euccessfullj carried out in 
TOious parts of the Old World , that the qoantity yearlj produced now 
rivals the whole amount obtained from Central America, the source 
from which all foreign supplies were first obtained. In 1S31 the cul- 
tnre of the cochineal was commenced in the Cuiary Islands, and the 
first crop consisted of only B pounds; in 1632, it waa 190 pounds ; in 
1833,it had risen to 1,319; and in lB40,we learn by a late official doc- 
ument, the enormous quantity of 600,000 pounda was exported from 
these Islands, the greater part of which was sent to England and France. 
In 1845, the quantity of cochineal produced in Java, under the patron- 
age of the Duteh government, amounted lo 45,000 pounds. Under the 
■ospices of tbe French government, plantations have been commenced 
in Algeria, which promise to succeed admirably. Some specimens al- 
ready exported have been pronounced to be superior to the finest qual- 
ities from Mexico. Soils nnfit for the cultivation of the vine, oi potato, 
resdily support the cactus, on which the cochineal insect feeds, while 
the insect can be more readily raised t Tu m the silkworm, and wilh less 
chance of lose. — Jountal de Chimie. 

ADULTERATION OF TERHILIOH. 

The following analyses of samples of vermilion procuied m the Be*- - 
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abljr indicates the average purity of this aiticle ai ordinarily bc 
pare sulphide of mercury upon the application of heat volatilizei read- 
ily, the fact of a residue remuoing after igniting a sample of vermil- 
ioQ apoD platinum is a proof of the presenca of impurities. This test 
showed six out often varieties of lermilion submitted to analyus to ba 
adulterated. The qualitative examinatiou of the residuea indicated the 
presence of carbonate of nmgnesia, sulphate of Ume, chromate of lead, 
and red oxide of lead. Ammonia salts, or other sattsof mercury, whioh 
aie also volatile, are loo expensive for the purpose of adulteration, — if 
they admit of being so incorporated with a superior quantity of geuuina 
vermilion as to escape recognitioii. None of them were found upon 



The following abstract exhibits the result of tiie analyses : — ■ Trieste 
venailion. Sample No. 1, entirely volatilized upon platinum, HgS 
(sulphide of mercury) = 100, pure. No, 3, do. No. 3, Hg-Sn.. 
65.06, MgO, COS foarbonate of magnesia) = 14.94. No. 4, HgS 
=73.13, MgO, COS— 36.57. No.5,pure. Sample No. 8, French 
Teimilion, pure. No. 7, do., Hg S=64.13, CaO,S03 (snlpbaie of 
lime)=35.8T. Sample No. B, Chinese vermilion, HgS = 37.M, 
PbO,Cr03(chromateoflead) = 62.3a. No. 9, do., HgS = 37.83, 
PbO.Cr 03 = 48.13. Sample No. 10, American vermilion, so called. 
This consisted wholly of red lead, without a particle of mercury con- 
In color, Nos. 9 and 10 were a deep red, bordering on purple; 
No. e was lighter. Nos. 1 and 6 were lighter than Nos. 3, 3, and 
5 ; and Noe. 3, 3, 4, 6, and 7 could not be distinguished from each 
odier, BO perfect was the incorporation of the white with the red.— 



} MATEKIAL3. 

In the Joumai de Pharmade et de Chimis for January, M. Gaiot 
communicates some results respecting the red coloring sabstance of 
exotic and indigenous rhubarb, and its application to the arts. He 
finds that by treating one part of rhubarb with four parts of nitric acid, 
the rcaidne which is not acted upon by the acid consists of a peculiar 
sabstance, amounting in the indigenous rhitbarbe to from 8 to lOpei 
cent., and in the exotic rhubarbs to from 15 to 20 per cent. iW 
Bubstaoce, which in the indigenous varieties is yellow and in the exotic 
red, has been called erytkroie, and forms with the alkalies red or pur- 
ple compounds susceptibte of application to the arts and to phanoacy. 
The erjthroaate of potash possesses a tinctorial power (in alcohol or 

J other non-acid liquor) six times greater than cochineal, and the 
obtained is brighter and as stable. The erythrosate of ammonia, 
after a dissipation of the excess of alkali, possesses the same proper- 
ties as the potash compound, and its tinctorial power is at least foilT 
times greater. It may be employed as a red ink with advantage, 
and majr be also used profitably in imparting a rose color to soaps. 
By modifying the mordants, the erjthiose iiS^rts to silk and wool 



.^iizodb, Google 






SIS ANNDAL OF BGlBNTinO DI8COTBSY. 

MmBTBixbeatitiliil tinta rimilar to thoM (nniihed byoodiinMl. FUr 
thii purpoae, Iho indigeioo* rhabub, oMtni? to wtiat would bam 
bem mrppoaei, iiunished the tnoH brillitiit red. Tfae dyed nMnnme, 
■Aer an expomre to the aonligfat fbi a ooniidenible lea^ of ttme, did 
not exjwrieiioe the alig-hieat ehan^. TbeM naolu nuy lead to tha 
«uliiTatioD of the Tfanbub la « dyeing material becoming of ooBsider- 
•Ue inpartaaae. 

A new matsrial for djeing yellow, eaHed wengthy, has been »■ 
eently exported from BataTis to UambnTg, and ezamined by M. Stein. 
It ooorala of the eeed-reaeela of a plant belonging to the ftmi] J of the 
Oentianea. The wongahy leadily give* up to water, both at the 
iMoal temieraton aa wel] aa on boiling, a coloring mallei whjoh po»- 
■eeeea aueh an enonnona diTisibili^, that 3 parte of the capsnlM when 
pmuided fmniih 199 partaof a liqntd, which, when plaoed in a cylindii- 



CKl TCoael of white rksa with a diametei of three inchea, still anpeais 
«f a bright wioo-yellow color. Continned ezperimenta made by B' 
Stein thaw that the wongshy will ondonbledly prore BTaluable additic 



Tlw London Journal of Arts for Jane contains a notice of s 



n and applicslion 

am aypaieatlf atleodtti with'sui^ difficDity that it will not be of much 
nine eeonoouoally , though Tery intereBting in a chemical point of view. 

AXSSNUTB OP COFFEK AS A PIGMENT. 

Thk arsentats of copper is a snbeiance possessing a vny fine bine 
eolor, and aoems worthy of occupying a high place m the list of suh^ 
stances emplo;red iu water-color painting ; it is permanent, of a rich 
and beautiful tint, and may be used under all circumstances in which 
water can be made the Tehicle of its applicatiim. A communication 
on the subject of this color has lately been preaented by M. Rebon- 
lean to the French Academy, from which wo take the fallowing. If 
a loixtQie of equal parts of arseniate of copper and neutral areeniate 
of potash be heated, it will undergo foston, and form upon cooling a 
greeni^-blue maaa, transparent, very fusible, and haying a vitreous 
fnetore ; this is the double arseniate of potash and copper. If, when 
(he arseniates josl mentioned are in a state of perfect fusion in a cm- 
oible, nitrate of potash (to the extent of one filth of the weieht of the 
Ibsed mixture) be projected into the fluid, in successive smiJl quanti- 
ties, there will arise a lively effirvescence, with evolution of the deo- 
toxide of nitrogen ; and the crucible when cold will be found to con- 
tun a magnificently colored bine substance, consisting of the subar- 
seniateof potadi and the aieeniate of copper, in combination with each 
other, and mixed with nitrate of potash. When the compound thus 
produced is trested with water, the double salt is decomposed, the a> 
seniale and nitrate of potash are dissolved out, — the arseniate of cop- 
per, of a beautiful blue color, remaining behind. In the production 
of die blue arseniate c/ copper, it appears that the change from flw 
gtMii Kitn of ordinary aneoiate takes place at the moment when tb« 
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aitnte tjf pottsh is added to the foaed DuituTe in the erneible. Ti not 
this, thei^ore, aa indication that the oside of copper il«elf hu unde> 
^ne a change? The chemical action here is somewbat obacuie, bat 
It is ioubtl^e one of oxidation. It ie evident that the potash is not 
the eSective agent ; for if, after adding the nitrate to the mixed arseoi- 
Btes, the healing be long continued after the eServeacence has ceased, 
the compound again takes its original bluish-gieen color, — a obinge 
which can only be here traced to the Ubeiution at an increased lemper- 
atoie of the oxygen which had, in the early atages of the proceas, 
produced the chatacleriBtic fine blue color. The question then is, Does 
aa oxide of copper exist containing a larger proportion of oxygen than 
that forming the base of the ordinary green aatta of that metal! Com- 
bined with arsenic acid, the superoxide seems to be stable at common 
temperatures, but easily reducible to a lower degree by exposure to a 
red heat, allowing the excess of oxygen to escape in a free elate. 
The double arseniate of copper and potash, when placed in contact 
with water, is decranposed, and the arseniate of copiwr, on account of 
its insolubility, may then be readilv separated. From its beautiftil blue 
color, it can, no doubt, be rendered extensively vsefijl as a pigment. — 
London AEning Jountal. 

OH A UINEBAL BLTTS COLOR EUFLOTED BY THE AltCtEHTS, 

■WITH DIRECTIOMS FOE ITS PKEPAEATIOW. 

M. GiRARDiH has communicated to the French Academy a paper on 
the analysis and manufacture of a mineral blue paint, fonod in ft Uallo- 
Boman villa, in the forest of Bretonne, in Normandy. 

Several hitogrammes of this blue color were found in an earthen 
jar, in the state of friable concretions, which bad evidently been a fine 

Kwder. It had no taste, was insoluble in water, bnt effervesced vio- 
itly on contact with acids; 100 parts gave out 15.60 of carbonate 
of limp, with traces of oxide of iron, when treated with hydrochloric 
acid. After this treatraent, the insoluble powder remaining had all 
the appearance of artificial ulttamarine ; it resisted the most powerful 
heat, and was neither fused nor altered in color. The most powerfiil 
acids had no action whatever on it; it was scarcely acted upon by ni- 
tto-muriatic acid ; but when heated to redness with several times its 
weight of caustid potash, it fused, and on cooling presented a mass of 
a WHDbre green color, for the most part soluble in hydtochlorio acid. 
Mo trace of cobalt was found. A quantitative analysis gave the fol- 
lowing reeults : — Silica 49.4, alumina 6.4, lime, with traces of mag- 
nesia and iron, 19.4, soda 15.5, oxide of copper 9.3 ; total, 100.0. 

1* his blue substance is, therefore, a glaaa, colored by oxide of cop- 
per, in all respecla analogous to the carvleum of Vitruvius, or the 
Alexandrian glaze which tiie Roman artials employed for fresco-paint- 
ing, and the decoration of apartments. 

Chaptal, in 1809, made a qualitative analysis of a color of the same 
kind, which was found in the shop of a color-dealer in Pompeii, and 
Descotils has subsequently recognized the same copper color in the 
hieroglyphical paintings in an ancient Egyptian monnment. 
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Sit H. Davy spealn of the nine mineial color. He sUles that tba 
btoe puts of tiie monniiient of Csiiu Ce«ttui, and of the balha of Tt- 
tna, U Rome, are done with this color. Id an excavation made at 



■ad Alexandrian glaie. Davy did not give any quantitative analyats 
of thii blue ooloT, bnt quoted the following passage from VltniTioa, 
" IIm prepantion of this bine color was originally invented at Alei- 
•ndria, aad Nfstoriua ho since established a manuWtoiy of it at Poz- 
■ola. Sand and flowers of nsiron (eaibonate of soda) are firet ground 
lofelbet aa Aim flonr, then mixed with copper filings, moistened with 
a amall qosntily of water, and made into a Idnd of paste. It is then 
healod in an esnhen pot, placed in a furnace, bo that the mass be- 
comes losed, attd gives rise to a blue color." It was with this glaa 



■hat the Roinan artists obtained all their shades of blue, by mixing 

" " 'f powdered elaie with various proportions of chalk. The 

id aolidity of thia color, which resists the action of t) 



„ , )t affseted by wr, light, or moisture, ought to 

daim tbs Uteirtioo of onr painters and decorators, especially as it is 
alio cheaper than Btnalt, azure, or cobalt. It may be obtained by 
atrongly calcining for two honra, at a forge heat, a mixture of 60 
parts of wlicious sand, 46 part* of aoda, aod to 10 parts of oxide of 
copper. — Oienuit, Sept, 

HamaHmme. — Under the name of hiBnatinimt, a kind of glass was 
in use with tlte ancients, lor the pnrpose of making ornamental ves- 
sels, manias, Ac. It is described by Pliny, among others, and has 
been foond piet^ abDiidantly in the excavations ai Pompeii. This 
glin is diaHngouhed by its beaatiful red color, which lies between 
those of miniam and of cinnabar. It is opaque, harder than ordinary 
glaea, sosoeptible of a fine ^liah, of concboidal fraatore, and its epe- 
oifie gravityis 3.6. By fosion it Idbgb its red color, which cannot be 
leetorad. HomatiiioDe contains no tin, or ai^ other coloring matter, 
besides snboxide of copper. All attempts of the modema to imitate 
il have hitherto entirely Jailed, but M. PettenkofTer has at last suo- 
ceeded in devising a method of producing thia material in large quan- 
tities, BD that, wiUt requisite precautiona, it may be cast into plates 
of any nse, aiid worited into articles of every description. It is an- 
tioipMed that this diaeovery will furnish a clew to many of the pro- 
cenea of the sneienis in the msoobcture of colored glasses, which 
bare Utkeno bafled all research. 

CHEHICAL AHILYSIS OF A BOHAIf FATEHEHT. 
A FAFBK was presented to the British Association, by Professor 
Buokman, on "some chemical Acta connected with the tessejiatel 
pavemenia discovered at Cirencester." The materials of pavements 
are of two kinds, the first derived from the rocks of the district, and 
the second composed of clay, glass, &c. The former or natural let- 
*■& are altered \>j chemictd manipulatiiHi in various ways. The arti- 
ficial leuella oouist of shades of red and black.. In the Cirenoestei 
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pavement u a medallion of flora, which on firat being nnoovered had 
a verdlgriB-gieen head-diees and flowera ; but as thii waa unaatiafactorj 
in chromatic arrangement, an eiamination was made, and, on acraping 
away the CTeen surface, a, beautiful lubj glaai preaented ilaelf. An 
analysis uowed that the change &om luby to green vas due to tho 
bcl that the ruby glass had derived its color from peroxide of copper, 
and that the tesiella had become covered with carbonate of copper boia 
a decomposilioD of their surfaoeB, — London AtAenaum, Aitg. 



A seaiES of experiments have been recently made by Dr. Wilaon, 
of Edinburgh, on the eflbct of sunlight in modifying ^e chemical 
action of eight different dry gases — viz. chlorine, sulphurous acid, 
sulphuretted hydrogen, caroonio acid, a mixture of salphnrous and 
carbonic acid, oxygen, hydrogen, and nitrogen — on organic coloring 
matters. All of these gases were found to act more powerfully in 
changing colors when exposed to sunlight than when left in darkness. 
The efiect was greatest in the case of the bleaching gases, espeeiallT 
chlorine, which may be left for three years in the dark in contact with 
coloring matter without bleaching occurring, provided moisture ia 
excluded, whereas the same gas, thoueh eqnally dry, waa found to 
bleach dry coloring matter in six weelts if exposed to sunshine, so 
that a fortnight of simabine ia more than equal lo a ^t of daikneaa 
in determining the decolorizing aetion of itj chlorme. — Jamaoa't 
Jottntai, Oct. 

PDBIFICATIOH AND PHOPEBTIES OF CHLOBOFOKX. 

PaoFESsoa Gseoort, of Edinburgh, in recent iuveatigationa, has 
found that the chloroform obtained from the beat maaubctarera is 
almost always contaminated with chlorinated oils, to the presence of 
which its disagreeable eOecIa are to be ascribed. It ia therefore a 
matter of some consequence to have delicate teals for the purity of 
this important substance. Pure and colorieas eulpharic acid of 1.B4 
at least, on agitation, is colored yellow or biown, as the oil ia more 
or lees impure. Ferlectly pure chloroform does not color the acid. 
Pure chloroform when poured upon the hand or a handkerchief rapidly 
evaporates, while the leas volatile oils remain, and are recognized t^ 
their color, which is quite persistent. Dr. Simpson has mentioned 



offensive from the smell left upon them which remained aAer washing. 
Aiiodier test is the specific gravis, which for the perfectly pure arti- 
cle is 1.500. Mr. Kemp has also noticed another remarkable test of 
purity. As soon as the acid is no longer colored by the chloroform, 
the latter eihihtla a strong convexity downwards toward the acid. 
The proceea for purification proposed by Mr. Kemp is to agitate with 
strong, pore sulphuric acid, allowing the liquid to remain in contact. 
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Hklf in volume of xnd will be eDcnigh,Mid if bat little color ia nren, 
Atecond nie of the acid ia not needed; but this should be Dwdon ■ 
mull poitioo in ft te»t-tabe for gietoer cerlAint; ; the puri£calioo is 
finiBhed with peroxide of aoBgaoeae, with which it is to be agitated, 
and led in oontmct until the odor of solphuroua scid it remored. Re- 
distillstion ia not required, — in fact, ia not neceeaary to the msouftc- 
luisr, who baa tmlj to waah well the fiiM product with water, ajid 
purify aa above. Aa an ineUuice of what Prof. Gregory considers the 
groaa ignorance of peraons prelandinE to manufacture such (uticleB, 
be refera to a maple examined by Eim of ap. gr. about 1.000, and 
which aeemed to have the following oriein. llie nnker obtained two 
fluida from diMiUation ; not knowing that the besTy one wa« cUoio- 
form, be threw it awaj^ and put ap the lighter, — a mixture of pynix- 
ylic spirit, ila original impnntiea, the chlorinated oila, and a mere trace 
of chloroform, — and labelled it jmrt tMoToform. Almost pore fr»m 
chloroform, Ih. G. well esys. — Lamtan C&emieal GaxtUe, May. 

TEST FOB THE FRESENCB OF CHLOSOFOBH IN THE HUMAN BODT. 

Thi following is the description of a. proceet and apparatua need foi 
detecting the preeence of chloroform in a homan body, communicated 
to the London Laneet, by Dr. Snow. 

The caae was one in which the individual waa supposed to have 
been mm^red by meana of chloroform. The blood, or poitioa of the 
body to be examined, waa placed in a dask, trom which proceeded a 
tube, made led-hot in part of ita courae. Another glaaa tube attached 
to the eilremity of the latter was moistened inside with a aolution of 
nitrate of ailver, and teiminaled in a Wolfe's bottle, ihe interior of 
which waa moiatened with the same solution. Heat being applied to 
the flask by means of the chloride of calcium bath , the vapor given off 
had to paaa through the red-hot tube, and any chloroform which might 
be present was decomposed; the chlorine and hydrochloric acid gas, 
being set free, were arreatad in the next tube, where they formed a 
white precipitate of chloride of ailver. The nature of the precipitate 
was also proved by cutting the tube with a file aed introducing a drop 
□r two of nitric acid ioto one portion, and a aolution of ammonia into 
the other. In this way the presence of chloroform was detected in the 
bodiea of two kittens, killed by inhaling the vapor, on six successive 
days after the death of the animalB, although no pxecautiona were 
taken to protect the bodiea from the air, and the quantity inhaled by 
each kitten was less than one minim. The parts of the animals ex- 
amined were the viscera of the chest and abdotnen, the braina and ■ 
moscles. From all, clear evidences of the presence of chloroform were 
obtained. 

Dr. Snow had also obtained a precipitate of chloride of silver bj 
operating on some portions of the muscles of a child's leg ampulal^ 
tinder the influence of chloroform. The process was one of Bacb 
delicacy, that he had been able clearly to detect the presence of the 
hundredth part of a grajn when dissolved in a thousand grains of 
water. The cnily eabstanoes which can yield chloride of silver by 
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dna method are Dutch liqaid, chloride of ethjie, and some other 
bodies similar to cblorofotm in their coroposilion and efiects, and 
which are not in common use, or kept on sale. There are chlorides 
ia the hnman body, but these cannot be decomposed below a ted heat, 
and certainly not till the part becomes dry. In the process employed, 
the heat to which the parts under examination were exposed was 
only that of boiling water, or a very little more, so that in the most 
protracted examination they could not become dry, aa the greater 
part of the moisture given off is condensed in the tube and flows back- 
ward into the flask. The method, therefore, says Dr. Snow, is liable 
to no Mlacy or objection. Poitiona of the human body, taken from 
subjects dying fma natural causes, have been foond to give do traces 
of chloroform when treated according to the above process. In in- 
stances in which chloroform is present, the precipitate of chloride of 
silver begins to make its appearance when the heat applied reaches 
about the boiling point. 

CELOBOFOHM AS A D1SIKF£CTA»T. 

At the meeting of the French Academy, on Nov. II, a paper was 
read ftom M. A^eikd, in which he pointed out a new property of 
chloroform, its efficacy as a disinfectant. He describes an experiment 
in which he took three wide-mootfaed flasks, the flrat containing a few 
drops of ether, the second, chlorofonn, and the third being left empty. 
In each of these apieceof beef was placed, and, the flasks Jieing closed 
and left nndisturbed, the following circumstances were observed: — 
The meat, which was of a reddish-brown color in its natural state, 
changed instantly to a, vermilion-red in the mixture of chtoroform and 
air, while in the ether vapor no chuige occurred. At the end of a 
week the difference was greater still ; the meat in the flask containing 
atmospheric air was hut little changed in its aspect ; that in chloro- 
form had acquired the appearance of boiled meat. On opening the 
flasks, it was found that the meat in the mixture of chloroform and air 
had the sweetish taste and odor of chloroform, while both the others 
were putrefied, and emitted a most offensive odor. M. Augend has 
ascertained that one 1200th of chloroform completely prevents the pu- 
trefection of fresh moat. The most apparent action of the chloroform 
ia the rapidity with which it traverses the thickest tissues, and causes 
an immediate contraction of their parenchyma, with consequent exuda- 
tion of the fluids of the structure experimented upon. 

NEW DISINFECTING COUPOUND. 

M. Herpin recommends dried and pnWerizedplasterof Paris, mixed 
with rather more than one fiAh of its weight of powdered charcoal, as 
a cheap and most efective disinfecting mixture. It entirely removes 
the noxious emanations from decomposing organic matleta, fixing the 
and forminir finally a valuable manure. — Journal de Phar- 

19 
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DETBSKINATIOH OT THS QUALITT OP OFIFM. 
The prooeos for detetnuaiiiK the amoonl of rooTphia in opiDin is 
•imple »od ew; of eiecation. A auni^ of about IS psrta (the aa- 
tbor takes IS gnnune*, equal to baJf an ouncs) ia lo be selected hma 
diSerent pottioM of the mass of opium under tiial. Thia ia to be 
nibbed in a mortar with 60 parta (bv weieht) of alcohol at TO degrees 
(deoait; .890), thrown apon a cloth, and expreeaed to separate the 
tincture. The residue ia again treated with 40 parts of alcohol of 
the same atreogth, and the nnited tinetnres are to be received in a 
wide-moQthed bottle, containing 60 parts, by waight, of aimnonia 
(density .933, we prosnme, according to the French codex). In 
twelre hoar* the letult ia obtained ; the morphia ia separated, but 
acconpaoied b; a Bteator or )e«i amount of narcotine, the morphia 
lining the aides of toe bottle nnder the form of colored crystals, rather 
large and rough to Ihe touch ; the narcotine beine found in email 
pearly crystals, white, and Tery light. The cryat^s are lo be col- 
lected on a cloth, and washed aeveral times with water, to separate 
the meconate of ammonia which adheres to them. They are then lo 
be thrown into a small cup full of water. The narcotine, which is 
very light, remain* suspended iu the liquid, and can be re«dily sepa- 
rated, by dacanlatiiHi, from the morphia, which, remaining at the bot- 
tom, can be collected, dried, and weighed. An opium, to be of a 
Kood qoality, ought lo yield in this way IVom 1.35 to 1.50 of crystal- 
tiled morphia for 15 of opium ; some samples yield 1.75. This pro- 
cess, which Buoceeds perfectly well with opioms of good and middling 
quality, doea not succeed with opiuma which are poor in morphia or 
very resinous ; but the [act of their not giving the results shows that 
they are of injferior quality, and ought U be rejected. — Bulletin de 
Thirtyeuliqw, F^. 15. 

ACTIOH OF, AKD TEST FOB, COD-LITER OIL. 

In a recent analysis of the blood of an individual taking the cod- 
liver oil, the animal mattera were found nearly donbled, and the 
fibrine, usually high in pulmonarj complaints, was reduced. There 
seema some reason, then, for supposing that, in addition to this heal- 
thy nutritive matter (a sort of magazine to the system), the oil sup- 
plies certain ikt molecules, which appear essential to forming the 
nucleoli of the primary cells of ordinary tissues, fat having the phyri- 
ological power of coagulating albumen around it. The cod-liver oil 
of a light brown color is supposed to be the best for pulmonary com- 
pluuts, aa it contains the most iodine, and in addition phosphorua, 
which is Hrhapa equally valuable. — Me£cal Times. 

It has been discovered that, if pure nitric acid ia poured upon the 
true cod-liver oil, in a sliort time it will change its color to a very 
delicate caTmine-red ; whereas, if it be impure, or mixed with Other 
fish-oils, the color will be a dirty red or brown. Lwd oil ia mndi 
used in the adulteration, and the acid has no action, or a very imperfect 
one, upon it. When the acid is first poured upon the oil, it fonne a 
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ii^, and it ia around the margia of this disk that the color is first dia- 
ooTeis!ile. Bj gentlj agitating the mixtare, tbe wbole will change 
fmn a piak to the red color of cennine. White saucers ate the but 
TesBeta toi tealing it in ; and the quantity of the roateTial to be used 
IB an ounce of the oil to about a drachm of the acid. 

KZW TEST FOB THE NITBATES. 
Tmb fallowiiiK new test for the nitrates has been diecorered bj iSr. 
Schwffir: — Add to the solntion suppoeed to conlab nitrates one or 
two drops of yellow pruBBiate of potaah. These abonld not be enough 
to give a perceptible tinge to tbe liqnid. A few drope of acetic acid 
are then to be added, and immediately, or in a few minutes, accord- 
ing to the quantity of nitrate present, the liquid assumes a rich yel- 
low tint. — Proceedings of the Ajruriean Aaaodation. 

ON THE PHRIFICATION OF OIL OF TITBIOL FROM NITBIC ACID. 



Mb. Alezahdtr Kbmp, of Edinburgh, has discovered a method of 
purifying oil of vitriol frota nitric acid, which rendeia it unfit for 
many of its applicatione. He says, "If oil of vitriol be diluted to the 
Bpecific gravity of 1.715, or thereabouts, and a stream of sulphurous 
acid be passed through it, the wbole of the nitric, nitrous, oi hyper- 
nitrous acid will be reduced to binoiide of nitrogen, nhich, along 
with the excess of sulpiraroQa acid, may be totally removed by boil- 
ing." Instead of sulphurona acid gas, a saturated solution of sul- 
phurous acid may be used. — Jamaon's Joamal, April. 

TEST FOB QUININE. 
M. VoGEL, Jr., baa discovered a new test for quinine. To a solu- 
Uon of quinine in alcohol or water, some drops of cblorine-watei ars 
first added, and then a concentrated solution of ferrocyanide of potas- 
sinm, when the liquid assumes a beautiful bright-red color. If the 
solution of the ferrocyanide has not been sufficiently concentrated, the 
same el!ect is produced by adding some drops of ammonia. For the 
examination of quinine in a dry state, a small quantity of the body is 
^aced in a watch-glass, and, while it is stirred with a glass rod, a 
few drops of chlorine-water are first added, and then the ferrocyanide. 
A beautiful red is produced, soon changing to green. — Buueiin de 
TMrofOitiipu, Vol. iOtXIX. 

CJIL-CEDBA, A BUBSTITITTE FOB QUININE. 



it good quinquinas ai 
of them, for many years, 
n actual devastation, and it is to bs 
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feued that thete valaable buba nill nltimaleW &il altogether, or. at 
any late, the price will become eiorbitant. Thia moM powerful teb- 
litagB ia found la cooDtries where ferera poaaeaa great intetiaitr ; and 
its Toouion ia a diapensation of Proridence, the inlention of which 
cannot be mistaken. But South America and the Caribbee latands are 
not the only countries in which fever makes nameroiia Tictims ; ia 
Afiiea and India tbia fearful diaeaae reigna ilk full force. There 
mDSl, therefore, exist in theae eoniitriea treea well known to the na- 
tivea which afibid remedies to thoae attackad. It waa with thia 
persoaaion that H. Caventon wrote to a French officer at Senegal, 
asking him if there did not exist in that colmi^ a very powerfiil febri~ 
fii^ in DSB among the negroes. He received in reply the bark of the 
cail-cedra, aa the febrifnge most highly esteemed by the Dative popn- 
lation, who generaJlT preier the cheap decoction which they malce of 
tbia bark to the sulphUe of quinine oflered them by Europeans. The 
bark cail-cedra is furnished by the Swietenia Sentgakraii, one of the 
largest and most beautiful trees that ornament the oanka of the Gam- 
bia and the lowlands of Cape Verde, and which belonga to the lamily 
MeliaceM. The negroes take this bark in infnaion or decocttrai for 
curine the brer ; they also waah their shoulders, bead, and anna with 
it. The color of the bark ia grayish outside, and yellow nnder the 
epidermis. It develops, in maslicaiian, a very perceptible bittemeaa, 
baa a dear fiacture and a close grain. 

The organic principle which M. Caventou obtained from it is pe- 
culiar and quite distinct from those already known. He has desig- 
nated it c^l-cedrin. It ia a solid body, opaque, Ksinous in appear- 
ance, yellowiah, and of a non-crystalline form. The baik also contains 
a gtaen &tty matter analogous to that contained in quinquina, which 
is aromatic and adheraa atrongly to the fingers. It also contains a red 
and yellow coloring matter, sulphate of lime, chloride of potassium, 
phosphate of lime, gum, fecula, waxy and ligneous matters. Experi- 
menta made with it at the Hotel Dieu seeni favorable to its employ- 
ment in intermittent fever. If we add to this (act those which are 
well known, afibided by the natives of Senegal, who cure the most 
violent attacks of fever with the aqueous decoction of the barit, we 
cannot but conceive well-founded hopes of the utility of cail-cedrin in 
therapeutics. — Journal de Pharmade, Nov. 

FEEEZINB OF TEE ALBUUEN OF EGGS. 

Prop. James Paoet states that he has made some experiments on 
the fieeaing of the albumen of eggs, which, besides confirming Mr. 
Hunter's observation, that a freah egg will resist freezing longer than 
one which has been previously frozen and thawed, also prove that, 
when fresh eggs are exposed to very low temperatures, together with 
eggs which are decayed or putrid, or the contents of which have been 
much altered by mectianical force or by electricity, a ahorter time ia 
sufficient for the freezing of the latter than is necessary for those 
which are uninjured. Though fresh eggs resist (reeling longer 6aa 
anv others, they yet lose heat more quidcly, their resistance to freeEtng 
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being dae to the peculiar ptoperU' of their albumea, the teiDperature 
of which may be reduced lo 16° F., or much lower, wi^iout Ireexing, 
althou^ ita proper freezing'-point ia at or just below 33°. Other Ihao 
fresh eggs lose heat ccmparatiTely slowly, but freeze as soon as iheir 
temperature is reduced to 32°. At the instant of beginning to freeze, 
the temperature of fresh eg^ rises from 16° or lower to 3^' Exper- 
iment diowB that this pecmiarily is not due to the rital properties of 
fiesh eggs, while it is probable that it is due to the mechanical prop- 
erties ctf the albumen, for whatever makes it more liquid than it nat- 
uially is destroys the power of resisting teezing. Eggs kept at tem- 
pet^turee raoging from zero to 10° were afterwards developed in iacu- 
bation. — ProceMtngs of the Royal Society, Jan, 24. 

OH CERTAIN CONDITIONS OF FREEZINO WATER. 
Ik a recent lecture before the Royal Iniititntion, Mr. Faraday stated 
that water in freezing entirely expels all coloring matters, both salts 
and alkalies. Solationa of aalphata of indigo, dilated sulphoric acid, 
and diluted ammonia were partially frozen in glass test-tubea ; as soon 
Bs the operation had been carried on sulSciently long to produce an 
icy lining of each tnbe, the unfrozen liquid was poured out and the 
ice dislodged. This ice in every case was found perfectly colorless, 
and, when dissolved, perfectly tree from acid or alksli, aldtough the 
Qntroien liquid exhibited in the first experiment a more intense blue 
color, in the second a atronger acid, and in the third a more powerful 
alkaline reaction, than the liquor which was put into the freezing mix- 
ture. Mr. Faraday also devised a method for making this ice perfectly 
clear and transparent as well as colorless, by continually stirring the 
liqoid, while freezing, with a feather. In th:s way the globules of air 
were brushed away as they were dislodged from the freezing fluid, and 
thus prevented from becoming imbedded in the ice. Such ice as is 
imported into England under the name of the Wenham Lake ice, he 
regarded as one of the purest natural substances. Having noticed the 
rapidity with which water absorbs air as soon as it is thawed, he called 
attention to the importance of this natural arrangement to aquatic 
plants and animals, to whose life air is as indispensable as to those 
which live on land. Mr. Douny has discovered, that water when de- 
prived of air does not boil until it reaches the temperature of 27(f F., 
and that at that degree of heat it explodes. Mr. Faraday bad also 
found that ice when placed in oil (so as to prevent its receiving any 
air from the atmosphere on thawing) would explode on reaching the 
boiling temperature. The extraordinary properly of ice in solidifying 
water which is in contact with it, was also noticed. Two pieces or 
moist ice will consolidate into one. Hence the property of damp 
SQow to become compacted into a snowball, an effect which cannot be 
produced on dry, hard frozen snow. Mr. F. suggested that a film of 
water must possess the property of freezing when placed between tvfo 
■ets of icy particles, though it will not be affected by a single set. 
Certain substances, as Hannel, will also freeze to an icy sur&^e, though 
other substances, as gold-leaf, cannot be made to do so. !n this freez- 
19 • 
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ing Mtioa hient heat became* eeneible beat, and ibe cootigaoiu parti- . 
elea moM theiefbre be nised in temperature while the fmaiaf witec 
b between them. It follows from thu that, by Tirtna of the aobdiiying 
power Bl tlie points of contact, the sune man may be freexing and thaw- 
—g at the aame moment, and even that the freeung- proceea on the in- 
mybe a thawing one 00 the oataide. — LoH^n Athataan, Jiaie. 

OM THE OIFFOSIOH OF LKtFIDB. 

A BALT or other aoloble aubetance, once liquefied and in a state of 
•olntion, ia evidentl]? spread or diOiiaed uniformly thioogh the mass of 
the solTcnt b^ a spontaneous procen. It has often been asked whether 
this process is of the nature of the diSiuion of gases ; bat no satisfic- 
toty answer to the question appears to have been obtained, owing to 
the Bobject having been studied chieSf in the operations of endoamo- 
aia, where the action of difiiision is complicated and obacared by the 
imbibing power of the membrane, which appears to be peculiar for 
each Bolable subManee, but not to be necessarily connected with the 
difliision of the eobstance in water. In order to avoid this source of 
&llacy, Prof. Graham has studied the phenomena with an apparatus 
oonatructed as follows. It consisted of an ooen phial, to contain the 
solntion of the salt to be diffused, which he calls the "solution cell"; 
which was entirclr imoiersed in a lai^e jar of pure water, so that the 
solution in the phial communicated freely with- the latter, — the two 
together forming a " difiiision cell." The difiiiBion was stopped gen- 
erally after seven or eight days, by closing the mouth of the pnial 
with a plate of glass, and then raising it out of the water-jai. The 
quantity of salt which had found its way into the water-jar, the " dif' 
fiision product," as it was called, was then determined bj evaporating 
to dryness. The characters of liquid difiusion were first examined in 
detail with reference to conunon salt. It was (bund, first, that, with 
solutions containing 1, 2, 3, and 4 per cent, of salt, the qaantiliea 
which diffiised out of tiie phials into the water of the jars, and were 
obtained by evaporating the latter, in a constant period of eight days, 
were as nearly in proportion to these numbers, as I, 1.30, 3.01, and 
4.00; and that, in repetition of the experiments, the results did not 
Tsry more than one fortieth part. The proportion of salt which difliiseil 
ont in such experiments amounted to about one eighth of the whole. 
Secondly, that the proportion of salt diffused incr^W with fhe tem- 
perature : an elevation of B0° F. doubling the quantity of chloride of 
sodium diSused in the same time. 

The difiiisihitity of a variety of substances was next compared, a 
solution of SO parts ol the substance in 100 of water being always 
used. Some of the results were as follows, the quantities diffiised 
being expressed in grains : — Chloride of sodium, 58, 6S ; sulphate of 
magnesia, 27.43 ; crjsUllized cane-sugar, S6. 74 ; starch-sugar, 36.94 ; 
gom Arabic, 13.34 ; albumen, 3.08. The lowdiffiisibilityof albumen 
is very remarkable, and the value of this property in retaining the 
serous fluids within the blood-vessels at once suggests itself. It was 
further observed, that common salt, sugar, and urea, added to the albn- 
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nea auder difiiisioD, diffused awaj from the latter a» teadilf as from 
their aqueous Bolutiona, leaTing the albumen behind in the phial. Urea 
itself is aa highly difliisibis as chloride of sodium. Id compariDg the 
diffusion of salts diaMtlved in ten times their weight of water, it was 
foand that iBooMrphoDs compounds generally had an equal diffusibility, 
chloride of pqlassiDm corresponding with chloride of aramonium, ni' 
trate of potash with nitrate of ammonia, and sulphate of magnesia 
with sulphate of zinc. The most remarkable circumstance is, that 
these pairs are (^ui-diSiuiTe, not for chemically equivalent quantities, 
but for equal weights simply. The acids differed greatly in difiiisibil- 
itj, niliic acid beuig four times more diflusiTS than phosphoric acid ; 
but these Bubataocee also fell into groups, nitric and hydrochloric acids 
appearing to be equally diffusive, as also acetic and sulphuric acids. 
Soluble subsalts and ammoniated salts of the metals present a surpris- 
ingly low diffuaibility ; the quantities of the three salts, sulphate of 
ammonia, sulphate of copper, and the blue anunonio-sulphate of copper, 
diffused in similar circumstances, being very nearly as 8, 4, and 1. 
When two salts are nixed in the solution-coll, they diffuse out into 
the water atmosphere separately and independently of each other, ao- 
cordinK to their individual difiiisibilities. This is qnile analogous to 
what happens when mixed gases are diffused into air. An important 
consequence is, that in liquid diffusion we have a new method of sep- 
aration or analysis for many soluble bodies, quite analogous to the 
separation of unequally volatile substances in the process of distilla- 
tion. Thus it was shown that chlorides diffuse out from sulphates 
and carbonates, and salts of potash from salts of soda ; and that irom 
sea-water the sails of soda diSiise out into pure water faster than the 
salts of magnesia. The latter circumstances were applied to eiplain 
the discordant results which hare been obtained by different chemists 
in the analysis of the waters of the Dead Sea, taken near the suriace ; 
the different salts diffusing up with unequal velocity into the sheet of 
fresh water, with which the lobe is periodically covered during the 
wet season. Prof. Graham has further shown, that chemical decom- 
PDsitionB may be produced by liquid difiiision ; the constituents of a 
double salt of so much stability as common alum being separated, and 
the sulphate of potash diffusing in the largest proportion. In fad, the 
diffusive force is one of great energy, and quite as capable of break- 
ing up compounds as the unequal volatility of their constituents. 
Again, one salt, as the nitrate of potash, will diflitse into a solution 
of^another salt, as nitrate of ammonia, as rapidly as into pure water ; 
the salts appearing mutually diffusible, as gases are known to be. 

Lastly, the diffusibility of the salts into water, like that of the 
gases into air, appears to be connected by simple nomerical relations. 
These relations are best observed when dilute solutions of the salts 
aie diffused from the solution-cell, such as 4, 3, or even 1 per cent, 
of salt. The quantities diffused in the same period of seven days 
from 4 per cent, solutions of the three salts, carbonate of potash, sul- 
phate of potash, and sulphate of ammonia, were 10.25, 10.57, and 
10.51 grains respectively; and a similar approach to equality was 
observ^ in the 3 and G per cent, solutions of the same salt. It also 
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penttoTCB. TIm maeUta of polarii appeuM ttf 
Miitfida in difloMbililT with the Mine gMnp, ud m did the ^motj*- 
nids of potMnnm. The nitme <rf potiuh, chlorate of potirii, nttnie 
of uHMua, cUorida <tf potMrinu, ud chloride of unmoaiani, fonned 
MMtbor eqni-diAwrra gnvp. The tutu* in iriiieh u eqnri uBonnt of 
diAniaa took plaeo id tbeaa two gtoaps appeued to he us 1 R» the 
aecaad to 1,4142 fin the firat, or ai 1 to the aqoare root of 9. Tfow 
in g*m* the time* of etjiul difltasion am at the tqvam of the detailirs 
of lim gate*. The Telation between the *Dlpbs(e of potash apd nitrate 
M patm groope wonld thenibn be reTened to the difihnon-mDlecnls 
«f the Ant graap Inring a denai^ repneented by 9, while that of die 
•Moad gHMp ia tepnaeMed bf 1. The reladon of the aalta of potaeh 
lo Aon of aoda, in timea of equal diflhaibiliij, appeared to be as the 
aqnare root of 3 to the aqnaie root of 3 ; which gmx the relatitm in 
denaity of Iheii diffiwioa'^ioleealeB as 3 to 3. Hjrditite of potash and 
■nlphale irf magmais weie leas fiilly examined, bat the finrt presented 
•enwdy doaUe the difihsibili^ of sulphate of pota^, and four times 
the diffinibility of sulphate of magneaia. If these times are all 

3iiaml, the ralowing Kmarkable ralios are obtained for the denailiea 
die diflbrioii-maleeiiles of these diffirent salt*, each of which is the 
type of a elaas of nhs : — Hydrate of potash, 1 ; nitrate of potash, 
3; BOlphale of potaih, 4; salpbate of magnesia, 16 ; with nitrate of 
soda, 3 ; and aulphata of aoda 6. It is these difliinen-moleoules of the 
•alia which are conoemed in solubility, and not the Daltoaian atoms 
OT equiralents of chemical combinations ; and it is observed that a 
knowledge of the difiiisibility of different aubMances is reqaired for 
the study of endoemoais, in which the el^ct due to difTusibilily should 
be distinguished and aeparated trom the proper action of the mem- 
brane employed. — Prof. Graham't Bakerian Lecture, Royal Society. 

OS THE COMIBHSATION OF VOLUME IN HIGHLY HTDRATED 
MINEBALS. 
Db. Pi^tfjUr called the attention of the Briti^ Associatioo to' the 
remarkable fact of the condensatiiHi of water in those bodies wbit-h 
contain that fluid in combination with solid matter. If a salt contain- 
ing water of crystallization be dissolved in a measured quantity of 
water, it is found that its solid matter occupies really no space, the 
water in which it is disBolved increasing in balk only by the quantity 
of water contained in it. In other words, it appears, that in many 
solid bodies, which contain water in a state of chemical combination, 
•Dch a condensation occurs that they oecapy no greater space than the 
water contained in them would if iiozen into ice. — Jameson's Jou:- 
nal, Oa. 

FHOSTHOHCS IN COPPER, WITH A NOTICE OF EXPEBIMEMTS OIJ 

THE COBHOSIVE ACTION OF SEA-WATER ON COPPEK. 

The Ovil Engineer and Archilect's Journal, for November, 1849. 

contains a paper by Dr. Percy on " phosphorus in copper," Upon 



■nalyxiiig a ipeoimeD of copper lo which, wben m a atata of fantm, 
some phoBphorug had been added, it was found thit it contained a con- 
siderable quantity of phosphorae, and also a large portion of iioa de- 
derived from an iron rod employed in stirring Uie miitnre at each 
addition of the phoaphonis. The copper employed was of the " beat 
selected " ; it appeared to be harder than copper treated with araenic. 
The details of the analysis of 116.76 gi^aa gave this reaujt; pbos- 
phoruB, 0.83 ; iroa, 1.B9. A second analysis eaTe ; copper, 95.79 ; 
iron, 3.41 ; phoBphoma, 2.41 ; total, 100.54. ft has long been stated 
that a very small quantity of phosphorus renders copper extremely 
hard, but such an alloy as that formed by Dr. Percy had not been 
previously formed. It is a remarkable fact, that the preseoce of so 
large a quantity of phoephorus and iron should ao little a^Ct the 
tenacity and malleability of the copper. 

In remarking on this paper, Capt. James said that the rapidity widi 
which copper sheathing sometintes decays ia surpriuDr ; scanetimea 
it decays completely in five months, and, on the other hud, Bome of 
the old copper has lasted for forti^ years. To determine the oanae of 
this difierence he had made a series of experimeDia mi all the Ot^tpei 
used at the dock-yard at Woolwich. Bjr steeping these difibient cop- 
pers in salt water for nine months, asenes of actions setio, which, hy 
snbsequent weighing, were accurately determined. Hie following 
table exhibits the reeulls of these experiments : — 



phoTUi 



Dock-yard copper, No. I, 1.66 
" " " S, 3.00 



In.— Gnlu 
.. I ■ ■ l-« 
xf copper, . . .1.10 
c containing phos- 

118, 0.00 

Muntz's metal 0.95 

It may be well to add, that the specimens were wholly immersed w 
the water. 



Dr. a. a. Hayes, of Boston, has for some years been engaged in 

making chemical observations on sea-water, and has now collected 
evidence from difierent sources, sufficient to convince him that ii 

e JiemiaU ageitdes exerted at tl 

e of those iXserved in operation 



eral the JiemiaU ageitdes exerted at the surface of the ocean a 
opposite of those iXserved in operation at the bottom, on sowndmg). 
The method pursued has been that of cacpfullv analyiing the resiHls 



IB of melsls at the surface and at the bottom, as produced 
after exposures of months and years. It has been thus proved, that 
the oxygen dissolved from the air and other sources at the surface 
gives rise to corrosions which are generally oxides, sometimes oxides 
and chlorides. At the bottom, however, in depllwlms than 80 feet, — 
01 pertiuiB at much greater depths, — a uniformity of eflect has been 
obasrved, resulting in the production of snlphureta of the metals. 
Doe interesting instance is thus stated. The Spanish ship S>a 
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P«li« de AJoHitHo WM dMboyed b; ■■ eqlnioB eff the toast of 
Cnmaiw, S. A.., in tbe yen 1815, and ■ Uiga amount of coin sunk. 
Within tbe pwt jreu, tbnngh the snterpiiae of oui conntrjineB, a 
pottioM of the nhn doUan liu been leeorerad. The coin was found 
en a mnddf botton, a Knag oniat of coral hiTing in Mme iusuucee 
fbzuMi ana it. Hw ptecea aelected for the chemical trials exhibited 
the aTei!ag« aaonnt of eonoaioa, — one tbe eoina^ of 1810, the other 
1B13. DidlaiB of these yean in oircnlation wei^h413giB. When 
the eonoded dollais had been careiiiUj washed in water and ar~-'— 



■aid, the; weia stripped of thsir coatings and weighed. That of li 
weigbed 330 gn., the kas being 89 grs., while the coin of 1812 aii . 
laily trated loot 56.18 gia. Im water and acetic acid had disiohed 



a tnoe of chloride of copper and sulphate of lime i the iocrasting coat- 
ing, which had been detsdted b^ means of a feeble galvanic current, 
waaa erjMalliiad snlphnieL of silver and copper; eieu the amallpor- 
tioB of gold "■**'"g in that Ppt^ioo of tbe coin whidi « > • 

had alee united to siLmhor. flftYnii 



I, carried ott by Dr. A. A. liajta, of B(M(ki, : 
interesting point to ascertain if an alloy of copper and silver would 
n^idly corrode, nuder the ordinarv eipoenree. Fonr complete suits 
of ahonthiig copper, eootaining i lbs. of pure silver in 2,000 lbs. of 
■Hoy, were prepared by the Revere Copper Co. These were placed 
as nsnal on veaaels destined for long voyages, passing tbrough dif- 
&i«Bt waa, and the results have been recently obtained. Quite unex- 
pectedly, it has been foond that the dense copper thus formed does noJ 
lesiat sea-water corroaioa so Ions; as ordinary copper. But a fact more 
surprising is, the corrosion of the alloy without the exercise of any 
negative action on tbe part of the silver. It was assumed as a prob- 
aUe condition, thai, if the corrosion should be more oi less rapid, the 
silver would not be removed, but would be left with the partly cor- 
roded surface. On the contrary, careful analyses of the corroded 
•hea^iing and the assays of the masses resulting from the fusion of tbe 
whole remaining copper alloy concur in exhibiting exactly the origi- 
nal quantity of ailrei. 

IHGKVSTATIOns IK THB B0ILEX3 OF STEAM- EinjINES. 



ALBTTufiomDr. J. Dav^ to Di. G.Wilson, 00 " 

which forms in the boilers of sleam-engines," was read to the British 

Association, at Edinburgh. The writer states that be has examiaed 
q)ecimen« of such incrustations formed by deposition in voyages from 
port toport in the British and Irish Channels and the North Sea, be- 
tween Southampton and Gibraltar, in the Mediterranean and the Black 
Sea, and in the Atlantic between Liverpool and North America and 
between Southampton and the West lodks. " The chuacter and 
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compOBJliDn of (he incrastations I hsre found verf eimilti ; with few 

Biceplions, crystalline in structure, and alwasrs eoinpotod ehie% of 
Hulphale of lime, the other ingredients rarely amounting- lo S per cent, 
of the whole." Fluoiinc was detected in incrustations from Atlantic 
Bteamera, and also from those navigating the British seaa. " In many 
instances, oxide of iron, the black magnetic oxide, was found to foim 
a part of the incrusting deposit, collecting in one or more thin layers, 
and in some, especially of steamers navigating the narrower and least 
clear parts of the British Channel, the depoaitioos presented a brown- 
ish discoloration produced by the admixture of a small quantity of 
muddy sediment. Incrustations ao discolored are said to be most diffi- 
cult to detach." The structure in most caeca was not unlike tha 
fibrous variety of gypsum. The apecimens examined varied Irom a 
line and less to half an inch in thickness. In hut few instances has 
information been obtained as to the time during which the incrostationa 
were forming. In the boiler of the Europa, after a voyage across the 
Atlantic of eight and a half days, the uiioknesB of uie incmstatioD 
was Qne fiftieth of an inch, and was about the same on the outward 
voyage. The precaution of "blowing off" was used every tfate« 
hours, and the " brine-pumps " kept constantly working. " In other 
teas, especially contiguons to shores, and more especially to shoiea 
formed l>y volcanic eruptions, it is probable, cateris pamut, that the 
rate ofdepoail is more rapid, and some observations are inlavor of this 
eoncluaion." 

Various methods of preventing or mitigating this evil have been 
proposed, but the moat etfectual one is that of " blowing off," that is, 
" the discharging by an inferior stop-cock of a certain quantity of the 
concentrated water of the boiler by pressure of steam, after the ad- 
mission above of an equivalent quantity of sea-water of ordinary den- 
sity. Bat this can m viewed only as a palliation." The use of 
distilled or rain water is, however, an almost certain preventive. As 
it is impossible to obtun this always, at present, the ^eai object must 
be to economize the escape of water in (he form of steam, to use (resh 
water when available, and especially to avoid sea-water near coasts, 
where snlphate of lime is most abun<Wt. 

Examinations have also been made in two cases of incrustations 
from the boilera of locomotives, and in one case, from a running en* 
gine. The latter apecimen " was fibroae, about half an inch tiiick, 
consisting chiefiy of sulphate of lime with a little silica and peroxide 
of iron and a trace of fluorine. The former specimens were from one 
tenth of an inch to an inch thick. They were gray, laminated, and 
with much the appearance of volcanic tu& ; they consisted principally 
of carbonate and sulphate of lime, with a little magnesia, protoxide of 
iron, silica, and carbonaceous matter, the last two ingredients being 
probably derived chiefly from the smoke of the engine and the dust 
in the air. From the engineer's report it would appear that the in- 
crustation, which was one tenth of an inch thick, bad formed in abont 
a week, during which time the locomotive had run abont 436 miles, 
and consumed 10,900 gallons of water." 

In the course of a lecture on the "philosophy of a kettle," Dr. Far- 
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. aduj lennuked opoo the " fiir " which is fbnned in liettles and boUen, 
aAen in great quMititieB. It oonaiatB of earbooate of linte, which ia 
depcaited ftom the witer b; the procen of boiling, uid in aome ^nci- 
meoB ahown was two at three incbes thick. The iaooDvaniwce 
BrioDg from ihia acGumnlfttion may, howeTcr, be remored b; the in- 
bodnction of monkle of »mrMni«, when the murialic acid oombiMa 
with the hms, and forma a aolable product, whidi maj be eaailj 
waabed out — Ltndon Mtmttg Jounud, Jiatt 1. 

OH THE ACTION OF POIOVB STRATA OM WATEB AHD OKOARIC 
HATTXB. 

It ia a matter of immewe impoHanoe to find from what soDToe it b 
beat to obtain water for la^e towna, and how it is to be collected. 
To theae pointa Dr. Smith, in hia report to the Britiah Aasociation 



paiticutarlj directa attention. Regaid- 

, rmgs, wliim neTer become mnddv, bat 

brilUaiiey and a very equal temperature at all s) 



ing the conditiotia of manj aprmgs, wliim neTer become mnddv, 



■oos of the yeai, the author thinks that thei^ is a purifying and cool- 
ing action goino' im beneath. Tlie Bor&oe water from tbe aame place, 
eren if filtered, has not the same brilliancy or the same freedom 
from organic matter, nor is it equally charged with c&rbonie acid or 
oxygen gas. There are, therefore, other causes at work. The lain 
which falla haa not the purity, altboagb it comes directly from tbe 
clottds; it may eren be wanting in cleannest, aa ig often the o — 



pmity is due entiiely to the power of tbe soil to separate all organic 
~"""i, and at the same time to compel the mixture of carbonic acid 



■n^riamg, and it ia a moat important and valuaUe property of the 
soil. The change takes place even close to ceaepools and sewers; at 
a Ten abort diMance from tbe most offensive organic matter, there 
may be fixmd water banng little or none in it. As an agent for pori- 
fying towns, this oiidatimi of organic matter is moat extraordinary, 
and we find the soil of torma which have beeu inhabited for a ' 



caaiDg this remarkable property. St. Paul's churchyard 
. ^ .[Kikednpon as one of the oldest parts of London, but the 
water from the mils atotmd it ia remarkably pure, and the drainage 



of tbe soil is soch, that there are very few, if any, salts of nitric acid 
in it. " If the soil," aaya Dr. Smith, " has soch power to decMopose 
by oxidation, we want to know how it obtaiua ao much of its oiygen. 
We must, howerer, look to the air as tbe only source, and see hinr it 
can come from it. Wlien water becomes depriTed of its oxygen, It 
very aooa takes it np again, aa may be proTed by experiment. Tliis 
shows ua that, aa &Bt aa oxygen is consumed by the organic matter, it 
receiTes a fresh portion, coQTeyed to it by porous soil." Several ex- 
periments of the following character were adduced, to show the filter- 
ing power of the soil. A Tery dark solution of peaty matter was 
made in ammonia ; this was filtered through sand, and came out per- 
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feotij clear and colorless. Organic raatler dissolved in oil of vitriol 
vraa sepsrated from it by a tiiicknese of Htntuin of only foor inches. 
A botlle of porter was by the same process deprived of nearly all its 
color. The material of which (his ^ller is made ia of little impOT- 
tanoe. One of the beat, so far as clearing the water is conceroeo, is 
composed of steel filings, oxide of iron, oxide of manganese, and pow- 
dered bricks, all answering equally well. This ahowa that the sepa- 
ration of the organic matter is due to some peculiar attraction of the 
Burfocesof the porous mass presented to the fluid. — LondoA Chemul, 
Odob^. 



lOWEB BLUE LICK SPRINGS OF KEWTITCKY. 
The water of the Lower Blue Lick Springs has an eitenaive repu- 
tation in Kentucky, and ia the South generally, this being one of the 
oldest and best-known watering-places in the valley of the Ohio and 
Mississippi. This remarkable spring attracted the allention of the 
earliest settlera of Kentucky, by its strong odor of sulphuretted h)idro- 
gen and the saltness of its waters. It was, indeed, ^m fkie source 
Uiat Boone and other pioneers oblaiaed the salt with which to flavor 
their venison. Anterior to the advent of the whites, this place was 
the favorite resort of immense herds of bnfialoes and other wild ani- 
mals, who, led by instinct from different parts of the continent to drink 
the saline waters, \eh as memorials of their presence extensive roads 
or trails through woods and cane-brakes, which are visible even at 
the present day. The geological formation in which these springs 
occur ia the same as that which underlies Cincinnati and the central 
fertile region of Kentucky, called by Western geologists the great 
blue-limestone formation, and constitating a lower member of the Si- 
larian system. This formation in some places is of great thickness, 
composed of limestone layers of greater or less hardness and purity, 
with beds of bluish marly clay, all esceedingly rich in fossils. The 
well-known Big Bone Lick of Kentucky is seated on this same rock 
formation, and the oomposition of the water of ^e spring in that 
locality appears to be nearly analogous to that of the Blue Licka; it 
being a saline sulphur spring like the latter. Indeed, the blue lime- 
atone is very generally known as a ealiferous formation, which ia 
doubtless to bo referred to its submarine origin. Numerous sprJBga 
of salt water have been found on it, imd many salt wells, some con- 
taining sulphuretted hydrogen, have been obtained in it by boring. 
Associated with the water thus obtained by boring in the blue lime- 
stone ia sometimes found a large quantity of light carburetted bydro- 
gen. The origin of this gas in the coal formations is donbtless from 
the vegetEdile matter that formed the coal, but in this formation it is a 
puzzle to geologists. Unless we suppose it to be derived, tike the 
fluid bitumen sometimes discovered in this formation, from the decom- 
position of animal remains in the strata, no probable cause can be 
given for its production. The temperature of the Blue Lick Springs 
is about 63°, or a little greater than the mean annual temperature of 
the adjoining oQirntry. 
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DorioK the put year the wateiB of these Bpringe bsTO been cue- ' 
foil* tndyied by Dr. Peter of Tranajlvania UniTenitj. Theii com- 
poBitioD, tccording to his aoalysis, is as followa : — 

Specific gnvity, 1.007 graiiw. 

Giset in 1,000 grains : — 

Snlphnietted hydrageu gu, . . 0.03947 gnioo. 
Free carbonic acid gu, 0.35470 " 

The fonnei ia in the propoitioQ of abont ooe thir^-eiith the volume 
of the water, ud the latter irf' about one fiflb the vcdiime. 

Salioe coDlenta in 1,000 grsina : — 

Cubonate of lime 0.3S50000 grains. 

Carbonate of magDCua, .... 0.0022065 " 
AlumiDa, pboophate of lime, and oiide of iron, 0.0056330 " 
CUoridB of ao^um, .... 8.3473930 " 
Chloride oTpotaMiam, .... 0.0326600 " 
CblorideofniBgneainm, . . . 0.53TQ000 " 



Iodide of magDesiuin 0.0007340 " 

Sulphate (rfUme 0.6533300 " 

Sulphate of pota^, .... 0.1510190 " 

SUidcaoid, 0.0170400 " 

The water also contains trscea of oxide of manganese, and apo- 
creoic and crenic acide- The quantity of saline and other matterB 
brought ont from the interior by this and other similu aprioga is 
immense, and sets at defiance all eSbrts to find out their sonrce. As 
to the quantity of water which flows out at thia spring, we find that it 
emits ffiS g^lons per hour, eqnal to 16,S73 gallons in the day of 
twenty-four hours. Supposing the saline matters to c<Histitute but one 
per cent, of the water, the amount brought out in one hour would be 
more than 5S lbs. avoirdupois. But say that 50 lbs. an hour is the 

Kiportion, and the quantity will amount to 438,000 Ibe. per annum. 
e specific gravity of common salt being 2.357, this quantity in solid 
lump wonld contain about 310 cubic feet, or be enough to form a cube 
of ^t nearly 7 feet on a side ! And yet the water flows on without 
any sensible diminution of its ealtaeas. Wbence is all this saline 
■natter obtainedl Is there, imbedded in the deeper strata of the bine 
limestone, an immense layer of rock salt, derived from the original 
ocean under which the rock was deposited ! — Rmort iy Dr. Riberl 
Peter, Ky. 

THX CAUSES AND FBEVENTION OF XILDEW IN FAPEB AND 
FABCBUBNTS, WITH AN ACCOUNT OF EXFERIHENT8 ON THE 
BATI7BATI0N OF OROVINa WOOD WITH ANTISEPTIC EOLU> 

The following paper was read before the London Society of Arts 
by Mr. Alfred Glyde, in May: — Owing to the imperfections for- 
merly existing in the microscope, little was known of the real nature 
of the plants called fungi until within the last few years ; hut since 
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the improTements in that inslnimeat, Uie subject of the development, 
growth, and offices of the fun^i has received much attention. They 
compose, with the alg» and lichens, the class of thallogeDs(Lindley), 
the algK existing in water, the other two in air only. A fungus is a 
cellular flowerless plant, tiuctifting solely by spores, by which it is 
propagated, and the m^hods of attachment of which are sineulaily 
various and beautiful. The fiingi differ from the lichens and atgn, in 
deriving their nourishment fiom the substances on which they grow, 
instead of from the media in which they live. They contain a larger 
quantity of nitrogen in their constitution than vegetables in general 
do, and the sabstance called " fungine " has a near resemblance to 
animal matter. Their spores are inconceivably numerous and minute, 
and are diffused very widely, developing themselves wherever they find 
organic matter in a ill state. The principa] conditions required fur 
their growth are moisture, heat, and the presence of oxygen and elec- 
tricity. No decompoaitioQ or development of fungi takes place in dry 
organic matter ; a fact illustrated by the high state of preservation in 
which timber has been found after the lapse of centuries, as well as by 
the condition of mummy-cases, bandages, &c., kept dry in the hot cli- 
mate of Egypt. Decay will not take place in a temperature below that 
of the freezing point of water, nor without oxygen, by excluding which, 
as contained in the air, meat and vegetables may be kept liesh and 
sweet for many years. 

The action which takes place when moist vegetable substances are 
exposed to oxygen is that of slow combustion (" eremacaoais "J, the 
oxygen nniting with the wood and liberating a volume of carbonic acid 
equal to itself, and another portion combining with the hydrogen of 
the wood to form water. Decomposition takes place on contact with a 
body already undergoing the same change, in the same manner tbat 
yeast causes fermentation. Animal matter enters into combination 
with oxygen in precisely the same way as vegetable matter ; hut as, in 

Sition to carbon and hydrogen, it contains nitrogen, the products of 
eremacBusis are more numerous, being carbon and nitrate of ammo- 
nia, carburetted and sulphuretted hydrogen, and water ; and these am- 
montacal salts greatly favor the growth of fungi. Now paper consists 
essentially of woody fibre, having animal matter as siie on its surface. 
The first microscopic symptom of decay in paper is irregularity of sur- 
face, with a slight change of color, mdtcating the commencement of 
the process just noticed, during which, in addition to carbonic acid, cer- 
tain organic acids are formed, as crenic and ulmic acids, which, if the 
paper has been stained hy a coloring matter, will form spots of red on 
the snr&ce. Spots of the same kind aie similarly formed on leather 
colored during its manufacture. Provided the fungi have not taken 
root, the color can be restored hy ammonia or any alkali. The same 
process of decay goes on in parchment as in paper, only with more ra- 
pidity, from the presence of nitrogen in its composition. When this 
decay has begun to take place, fungi are produced, the most common 
species being PeniciHvm gjauaan. They insinuate themselves between 
the fibre, causing a freer admission of air, and consequently hasten the 
decay. The substances most successfully nsed as preventives of decay 
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ue tbesilUof raeientj.cc^peT.aiidsino. Bichloride of merciU7(<xif- 
losiTe BubU[ii»te) is the niKtenal employed in the k;anizilion of timber. 
die probable mode of actioa being its combioatioa wilb the albumeo of 
the wood, to form an insoluble compound not susceptible of spontane- 
ouB decomposition, and therefore incapable of eitcitinK lermeiitation. 
The aotiseplic power of corroaire Bublimale,jiiay be easily tested by 
miiiofl; > little of it with flour-paate, the decay of wbicb, and the ap- 
pearance of fungi, are quite prevented by it. Next to conoaiye subfi- 
maieb Antiseptic value siaod thesalls of copper and line. Chlurideof 
lino has been patented by Sir W. Burnett for the preserralion of wood, 
aail^cliMh, &c, and appears to succeed admirablj. For use in the 
preserration of pa^r, (he sulphate of zino is better than the chloride, 
which ia to a certain extent deliquescent. 

A aeries of eiperimenis were made, in the summer of 1810, on Ihe 
use of metallie and other soluliona for the preaervalion of wood. A 
deep saw-cut was made all round the circumference of some growing 
trees near their bases, into which the solutiona were introduced by 
forming a basin of clay beneath the cut ; thus the solution took the 
place of (he ascending sap, and in periods of time varying from one to 
three days was (bund to have impregnated even the topmost leaves of 
trees filly feet high. The trees were chiefly beech and larch. After 
impregnation (hey were felled, and apecimene about five feet long by 
two inches square were cut out, and packed in decaying saw-dust in a 
warm, damp cellar, where Ibey were leli for seven years. The details 
of ihe experiment are given in a table, by which the following genetal 
Ksults are made to appear :— The pieces of wood sataraied with sul- 
phate of copper in the proportion of iHie pound to one gallon of water, 
or with acetate of copper in the proportion of one pound to one pint of 
vinegar and one gallon of water, were found In perfect preservation, 
dean, dry, and free from funci ; but the remaining pieces, which 
were ntnraled with nitrate of soda, pnissiate of potash, acetate of 
lead, eolphate of iron, common salt, and creosote, jiresented roudi decay 
and a la^ growth of fun^l. The results obtamed wiiii solutions of 
conoeive sublimate, one eighteenth of a pound to a gallon of water, 
Tsried in an anomalona manner. — Larulon CAtmical Gazellt, July. 

SIMPLE FB0CE3S FOB DEHONSTIUTINa WITHOUT DAMGEK THE 
LIQUEFACTION OF GASES. 

BiHTHKLOT, in the Compta RenAa for May 27, dercribes a new 
pracesa adopted by him for demonstrating the liquefaction of gaaea, 
and particalarly of carbonic acid, which b founded on the employment 
of the dilatation of a liquid as the means of pressure. He says, — "I 
take aome glass tubes of considerable thickness relatively to their bore, 
close them at one end, fill with pure dry mercury deprived of air, and 
then draw them out so aa to render them quite capillary at (heit open 
end, without diminishing the relation between tbelhicknesaand (he in- 
ternal diameter. I then heat (ho tube in a water-bath, its open point 

'^ — ' aed in a current of the gaswhichi want to compress. By 

1 of the mercury a portion is expelled from the tube. 
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When the lemperature of the bath has reached 19S° F., for instance, 1 
gradually cool the tube to 33°, when the mercury contracts and the ^ 
takes the place of the expelled mercury. I then withdraw the point 
from the current of gas, and immediately close it by sealing' it at soma 
millimelreB Iram its aperture. The tube thus charced is replaced ia 
the batlf, which Is again raised to 133°, then gradually higher, and tho 
slate of the gas observed in the capillary portion situatedoutof thebath 
at the ordinary lemperatore. In this manner I have condensed chlo- 
rine and ammoniacal gas, the bath for the latter being at tho tempera- 
ture at which the mercury filled the tube, the chlorine slightly below 
ii in a lube full of solphuiic acid. Carbonic acid in a tube full of mei> 
cnry at 1S3° F., becomes liqnid at 131°, the temperature of the bath, if 
the tube ia very thick, otherwise at 138°, and at a lower temperature 
by pouring a few drops of ether over the eitd. 

" These experiments are Iree from danger ; the oidy precaution ne- 
cessary IB to have the tubes well drawn out ; tbey then always burst in 
the widened part filled wilb mercury, which is accompanied with no ex- 
plosion or projection. This roethod furnishes ns an easy means of 
showing on a small scale the liquefaclion of gases. Barometer- tolrea 
somewhat strong, and (he use of sulphuric acid in default of mercury, 
answer perfectly well. 1 have tried to apply this method to those 
gases which have hitherto not been liquefied. For this purpose I filled 
three tubes, one with deuloiide of nitrogen, a second with carbonic ox- 
ide, and the last with oxygen ; the lubes were filled with meraur; at 
123°, and the bath raised to USf ; the first tube then burst, while the 
two others did so st 158°. There was no trace of liquefaction percep- 
tible. Perhaps by carrying the pressure nearly to the bursting of the 
glass, especially with the assistance of a powerful icfrigemlian, new 
results may he obtained bj this method. If want of success by this 
plan, which enables us to obtain almost indefinilo pressure, should con- 
tinue, we should probably conclude, as Mr. Faraday has already hinted, 
that pressure alone is not capable of efiecting the Uquefaclion of gases 
under certain conditions of temperature." 

ON THE QUANTITT OF ASH CONTAINED IK TARIOFS KINDS OF 
WOOD. 

Chbvahdur has communicated the following as the mean results of 



Aih Elvan b7 100 PaiU oT Wood. Avenge Anuunl of Aah giren bj ill EInili at Wood.. 



Willow 


S.O0 


100 parts wood from young stems 1.33 


^.r. -.• 


. 1.73 


" " Stock-wood . . 1.34 


1.65 


" " Branches . . .1.54 


Alder . 


. 1.38 


" " Twigs . . 3.27 


Red Beach . 


1.06 




Pine * . 


. 1.04 




Fir . 


1.03 





Dgilizodb, Google 



284 ANNUAL OF ICIEMTIFIC DtBCOVEBT. 

AHHONIA IN THE Ala. 
At tbe meeting of the Ameiican AswciatioD mt New H&ten, Pn»- 
hmaoz Honrfonl (ireaeDted a paper in continuitiaii <^ the comniDiiie^- 
lioa made by him to the Ansociatioa in 1849,* in Telitko la the 
■mmooia in the atmoephere. The rektive qotntitie* of ammonia 
fonnd in the lain and snow watet had been deuomined in a nombcn 
8. The following table exhibits the lesolts of seven! de- 
ls and their dale : — 

» Cubic Main. 
I, IMgT. 

" " 39, ID snow, 2,63 " 

1850, April 4, in lain, 0.34" 

" " " in snow, 0.73" 

" March 18, in " 1.49 " 

" " 83,93, in " 0.96" 

" July 16, in rain, 1.29" 

tiofeasor HonfonI annoonced his intention of continuing his obser- 

vationa Ihnm^hont the coming jeat, that all the soorcee of enei 

might be elimmated, and the subject fully investigated. 

Origin of Anmtoitia in the Atmosphere. — At ^e American Abso- 
dktiaa, New Hwan, a paper waa presented irom Dr. A. A. Hajres, 
on the aaanmed existence of ammonia in the general atmoaphere. 
lie object of this paper was to show that ammonia ia not (bund to be 
a general constituent of the atmosphere, but that the ammonia found 
bjcbemicalanaJjsisoftheairnear the surface of the earth is derived 
fimn an organic aufastance discovered b; Zimmerman, and called by 
him pyirhine. To this substance, which eiists nnivsTsally in rain 
and snow water. Dr. Hayes attribntea the fertilizing efiecls of snow, 
rain, and the water contained in arable soils. He adduced instances 
of very rjpid vegetation as produced by the formation of pjrrhine in 
feimenting mould. He regards ammonia as a poison to plants, though 
he attaches great value to it as a nealialiang agent to acids of bcoIb 
and as serving to convey other ingredients, such as carbonic acid and 
the organic acids of soils, into the cireulatioD of plants. 

CARBONIC ACID IN TEG AIR. 

M. Lett, a chemist who haa been engaged for several years in 
Investigations upoa atmospheric air, reports to the Academy of Scien- 
ces the result of his labors. His communication is addreesed to the 
Academy from South America, and signaliies foots which are highly 
paradoxical, especially in relation to the quantity of carbonic add 
which the ait conlainB. He finds in the mouths of August and Sep- 
tember forty-seven parts of this acid in one thousand parts of air, 
while in the months of March, April, May, June, and July, the quan 
tity of this acid never exceeds three or four parts in ten thousand 
He affirms that he baa been very exact in his experiments, and made 

• See Aimual of Bdmtijie Dittiinri,, \^0, p. 219. 
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Dse of the most approved instiunientB. On his pasaage from Europe 
■to South America, M. Levy ma^e experiments to ascertain the pro- 
poctions of oxygen and of carbonic acid contained in the air upon the 
surtace of the ocean h; night and by day. He invariably fonud that 
these ingredients were in greater proportian during the da; than dur- 
ing the night, and in fine weather than during cloudy weather. — 
Parit CorrtspondetU of the National Intelligencer. 

GUH-COTTON, AKB NEW EXPLOSIVE COMPOUND. 

Gnx-cOTTOH dissolved in ether has, it is well known, been buc- 
cessfiilly employed as an application for incised wounds. When 
washed over the surface, the ether, rapidly evaporating, leaves behind 
a film which is impervious to air; and thus the wonnd, protected 
from atmospheric influences, heals by the first intention. This curi- 
ous compound has been also employed successfliUy as a remedy for 
toothache. The cavity of the tooth being- cleaned out, a little asbes- 
tos saturated with collodion, as it is called, in which a tittle morphia 
is added, is placed in it, All soon becomes solid; and thus an excel- 
lent stopping and a powerful anodyne are applied at the same time. 

Gun-cottoD was used, for the first time in actnal warfare, at the 
siege of Moulian, India. The brilliance and breadth of the flash of 
the guns fixed b; this new adaptation of science to the devastation of 
e described as of tenifio intensit;. 



A series of experiments relative to the lemperatute at which gun- 
cotton explodes have been instituted bvDt. C. Marx. It resuhs from 
these, that it explodes even at 144° F., but on an average ai 



when raised to this temperalure from thai of the air within five min- 
utes. Further, that it does not explode when healed so slowly that 
the temperature is not increased more than 5° F. pei minute, but be- 
gins to be slowly decomposed at 131°, and its explosive force is very 
much weakened with the progress of the decomposition. This cir- 
cumstance desenrea attention in respect to the conveyance of explosive 
cotton, as metallic objects readily acquire a temperature of 144° by 
exposure to the sun. — Poggendarff's AnnaUn, LXXVIII. 

Nem Erplosive Compound. — The fallowing is the recipe for a new 
explosive compound, discovered during the past year, said to have ten 
times the force of gunpowder. One part yellow prussiaie of potash, 
well dried; one part sugar, well dried; two parts chlorate of potash. 
These materials are finely ground separately, and then intimately 
mixed. This compound differs from ordinary gunpowder in being 
explouve even in the form of fine powder, no granulation being neces- 
sary. Other advantages claimed for it are its easy formation, — the in- 
gredients previously powdered may be mixed only whan wanted ; the 
absence of action of air on the separate materials, while charcoal lor 
gunpowder is injured by exposure ; and, lastly, the greater force. 
On the other hand are its corrosive efl^cts on iron barrels, for which 
bronze must be substituted, and its dangerous inflammability. It is ex- 
tremely dangerous to introduce gunpowder, sulphur, or charcnal into 
the mixture, the smallest quantity causing a violent explosion when 
ignited. 
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NSW .XSTHOD or DECOMF0SIN6 SILICATES. 

■ of loal^r^ 

_. .._ ^. . . _, York. (tccmBisu 

ID the emi^fDMOt u a flux, in the decompoBilioD of the silicatea by 
fusion, of the obknidM of Mveral of the alkaline eaitha, as the chloride* 
of buium, atrontium, and calcium, the two fonner being preferable. 
Pelspan and bomblendea, on fuetag with these substances, are readilj 
decomposed on tTeatinp with hydtiKhloric acid. The msthod appears 
to poMess many adrantages, for decompoaing silicates which contain 
boUi the alkalies, otct the oidinarj methods of fusioD with hydrate 
or with carbonate of baryta. — SU&naa'i Jounxa], 

OH A PECULIAR COXFOimD 07 LABD AND KOSIN. 

At the meeting of the American Association, al New Haven, Fro 
feasor Olmsted n»d s paper on some peculiar properties possessed by 
a compound formed of nog's lard and common tOBin. He says, — " An 
■ecident first led rae to obserrs somethbg remarkable in this com- 
ponnd. Wishing to fit the brass plate of an old air-pump so as to 
make a ckae jtnnt with the receiver, I had been accustomed to apply 
to the plate a disk of leather, saturated with laid. With the hope of 
Modenng it more completely impenetrable to air, I added to the lard 
a small quantity of rosin, and melted them together. I expected the 
rosin would give greater hardness to the lard, and make it fill the 
pores of the leather more effectually, but was surprised to find that 
the change produced by the rosin was to impart to the lard a (endencv 
to remain in the fluid state, so that, in a winter's day, the compound, 
when cold, remained in the state of a semi-fluid, at the temperataia 
of a room moderately heated. I found, also, that this preparation, 
when applied to the leather of the air-pump, rendered it peculiarly 
BoA, and, at the same time, veiy impermeable to air, so as to form a 
good joint with the receiver. But what more particularly arrested my 
attention was this, that, having inadvertently lefl the leather od the 
plate of the pump for nearly a year, during which time the use of the 
apparatus was discontiuued, I supposed, when I took it out a^ain, 
that I should find the brass plate much corroded, as I had sometimes 
seen it before, when exposed for a much less time to the action of the 
oiled disk of leather ; but, on the contrary, the brass was entirely free 
from corrosion, and I have uniformly found the same to be the case 
unce, however long the leather may have remained in contact with 
the plate. This observation suggested another and more important 
use of the same preparation for lubricating the pistons, which, being 
likewise of brass, and moving in brass barrels, bad before occasitmed 
me much inconvenience, by their liability to corrode by the action of 
the oil used fur lubricating on the brass. 

" I have recently made a few experiments, with the view of ascer- 
taining [he melting point of this compound, and the proportions of the 
ingredients which give the lowest melting point. The best propor- 
tions are, by weight, lard three parts, rosin one part. If the rosin 
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be added in fine powder, and the mixture well stirred (without the 

application of heat], it Eofiena and eo nearly approaches a fluid as to 
run freely when laben up on the Btirring-rod, at a temperature of 72°.- 
On melting' the mixture, and setting; it DEide tu cool, the following 
changes take place : — At 90° it rcmainB liansparent and limpid; at 
87°, a pellicle begins to form on the surface, and soon after it be- 
gins to gjow slightly viscid, and as the temperature descends, it passes 
through different degrees of viscidity, like oils of different qualities, 
until, ai 76°, it becomes a dense semi-fluid. It is an unexpected re~ 
suit, that the addition of one part in four uf rosin, whose melting point 
is near 300°, to Tard, whose melting point is at 97°, should render it 
more fluid, reducing its melting point to tiOf, imparting to it the prop- 
erties of a semi-Quid, at a tempeialure as low as 76°, and even render- 
ing the pieparation of a softer caneistency than lard itaelf, at a 
temperature aa low as G0°. This compound of lard and rown has, 
therefore, two somewhat remarkable properties : — It prevents in the 
lard, and probably in all the animal oils and fats, their tendency to 
generate an acid, and thus to undergo spontaneous decomposiliun. A 
much smaller proportion of rosin than one fourth gives to lard this 
properly, destroying as it does the tendency of these substances to 
oxidation. Several important practical applications result from this 
proper^. Its use for lubricating snrfaces of brass or copper has al- 
ready been adverted to. It is equally applicable to surfaces of aheet- 
iroD. I have found a very thin coating, applied with a brush, suffi- 
cient lo preserve RuG^a-iron stoves and grates from rusting during 
summer, even in damp situations. I usually add to it a portion of 
black lead, and thb preparation, when applied with a brush in the 
thinnest possible film, will be found a complete protection to sheet- 
iron stoves and pipes. The same property renders the compound of 
lard and rusin a valuable ingredient m the composition of shaving- 
soap. The quality of shaving-soap Is greatly improved by a larger 
proportion of oil than is usually employed, so as completely to saturate 
the alkali ; hut such soap easily becomes rancid when wet with water, 
and suffered to remain damp, as it commonly is when in use. If a 
certain proportion of this compound is added to common Windsor 
soap (say one half its weight), the tendency to grow rancid is pre- 
vented. A very soft and agreeable shaving- compound, or ' cream,' 
may be made by steaming in a close cup a cake of any common shav- 
ing-soap, BO as to reduce it lo a soft consistency, and then mixing in- 
timately with it half its weight of our resinous preparation, adding a 
few drone of some odoriferous substance. The same compound forms 
an excellent water-proof paste for leather. Boots, when treated with 
it, will soon afterwards take the usual polish when blacked, and the 
soles may be saturated with it without danger of soiling the f oor, as 
it does not rub off, while the leather is rendered, in a high degree, 
impervious to water. The peiiect solution into which rosin passes 
when healed with oil suggested the possibility of improving, in this 
wav, the quality of oils used for illumination, and, by its reducing the 
melting p(»nt of lard, toTender that more suitable for burning in solar 
lamps. I tfaetelbre added .powdered rorin to lard oil, in the propor- 
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tioQ of eight oaoces of rosin to one gallon of oil, and applied a moJer- 
Ble lieat, sufficient la produce perfect solution. I tiieti filled two solar 
lampa, equal in all reapceta, the one with lard oil, the other with (he 
aanie holding the rosin in solution, and resulaled the flame, so aa to 
be aa nearly of the same size as possihle. 1 measured, hy the method 
of ahadowB, the comparative intensities of light, which I found to be 
aa 7 to 5 in favor of the prepared oil. This burned with a flame of 
peculiar richness, plainly ezeeeding in density that from the liraple 
oil, but after two hours the flame of the prepared oil began to declme 
slowly, and soon becams inferior to the other, an effect which doubt- 
leas arose from the cloBging of the wick. I had hoped, on account of 
the perfbct solution which the rosin seemed to under^, that the com- 
pound would bnin freely without enconutering this impediment ; but 
in thiarespect I waa disappointed, and can only say that, if some means 
can be devised for avoiding the lendeni^ to clog the wick, the addition 
of a amall portion of rosia to lamp-oil or lard will add essentially to 
its vslue for burning in solar lamp*, by rendering it leas liable to con- 
geal, and by increasing its illominatiog power. 

TOBMOLA FOB AN INK THAT RBSISTS THB ACTION OF ACIDS, 
ALKAIIBS, VATBB, OB ANT OF TBOSB SCBSTANCBS USUALLY 
USED IN DEFACIKa WBRINS. 
Sbeu^Lic 2 ox. ; borax 1 oz. ; distilled or rain waXex 18 oi. Boil 
the whole in a doselr covered tin veasel, stirring it oocaMonallr with 
a glass rod nntil the misture has become homogeneous ; filter when 
cold, and mix the fiuid solution with an ounce of mucilage of gum 
Arabic prepared by dissolving 1 oi. of gum in S oz. of water, and add 
pulverized Indigo and lampblack ad titatum. Boil the whole again 
in a covered vessel, and stir the Suid well to efiect the complete solu- 
tion and admiitnre of the gum Arabic. Stir it occasionally while it is 
cooling ; and after it has remained undisturbed for two or three hours, 
thai the excess of indigo and lampblack may subside, botde it for use. 
The above ink for documentary purposes is invaluable, being, under 
all ordinary circumstances, indestructible. It is also particularly well 
adapted for the use of the laboratoiy. Five drops of creosote added to 
a pmt of ordinary ink will e&ctually prevent its becoming mouldy. 

GAS FBOH WATBB. 

Atteb many partial and conflicting statements, we have at last 
minute detailed accounts of the manner in which a gas ibr burning is 
produced ftum water by Mr. H. M. Paine, of Worcester, Mass. 
These accounts are contained in the Boston Chronotype, Springfield 
Seputlican, and Boslon IVanscript, aijd it is from all of these that the 
following facts are derived. 

Mr. Paine claims, among other things, to have discovered a means 
of iQcreaMns the power of a magneto-electric machine, to such an 
extent that he can decompose water rapidly with it ; that he can take 
a jar of water, and , by means of the electricity induced hy this ma- 
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cliiBe, can convert the whok of it ittlo hyirogen gas njthaut ibe pro 
daction of any oxygen whatever. He claims, also, that, by chwiging 
the electrical poles, he can convert the whole of the jai of water into 
oxygen gas, without producing any hydrogen ; that, aAet producing 
the hydrogen, as above, and passing it throueh apiritB of turpentine, 
it becomes calalized, and then will burn with a clear and brilliant 
flame, and this, too, without any loas to the turpentine by the passage 
of the gas through it. In regard to light, inaependent of the other 
applications of ^e power, Hr. Paine claims to have discoverod a 
means of producing it from water, by electricity, at a cost infinitely 
less than any mode now in operation. 

The apparatus employed is a commoa magnelo-eleclTio machine, 
consisting of two compound permanent hoiBe.«hoe magnets about 18 
inches lone, placed one above the other, and about four inches apart. 
Between iheir ends is a pair of helicet, bo attached to a wheel aWe 
that Ihey can be put in rapid rotary motion. These heiicea are the 
chief peculiarity of the apparatus by which Mr- Paine claims that he 
increases enormously the electrical power of the magneto-electric ma- 
chine. It is well known that the power of such a machme, with tiie 
ordinary helices, up to a certain point, depends upon the amount of 
surface of insulated copper-wire in the helices. It is only upon the 
snrlace of this wiro that the electricity can be conducted. Mr. 
Paine's helices differ from the ahove in this, that the wire which forms 
the coil is made hollow, being formed by twisting or winding very 
thin strips of copper, forming it into a tube. This wire or tube is 
then covered with India-rubber or gutta-percha to insulate it, and 
filled with water. This water is so arranged aa to be brought in coit- 
tact with the current of electricity induced from the magnets in the 
same mamier as the wire that sarrounds it. It will thus be understood 
that the main secret of Mr. Paine's discovery is the introduction of a 
coil of wata- into the coil of teire in the heUx. His helix, instead of 
being an insulated solid wire, is an insulated tubular wire filled with 
water, the water answering, as it were, the purpose of a reservoir for 
the accumulation of the electricity. In fiirther carrying out this ar- 
rangement the pole-changer is so made thai there is a discharge from 
each helix only once in fliree revolutions, hy which the decomposing 
effect of the current is much enhanced. Fiom the negative pole of 
the helices a copper wire passes to a large open-mouthed glass jar, 
partially filled with water. Within this jar is placed a bell-glaaa, 
open below, and reaching to within about four inches of its bottom ; 
the top of the bell-glass is closed with a brass cap, resting upon the 
sides of the outer jar. The wire passes through thb cap ^a nearly 
to the bottom of the bell-glass, terminating in a circular metallic box, 
which is hollow and perforated with smsU holes, and which contuns 
the electrodes, where the electric current comes in contact with the 
water and decomposes it. The construction of these electrodes ia pe- 
culiar. They are made of platinum, and differ from sach as are com- 
monly used in this respect. They present to each other a very laive 
amount of surface uid angles in close proximity. This is effected by 
having one electrode constructed like a honeycomb, and the other 
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widi dunt wire* or pirn, which dip into the celh of ihe honeyMmb. 
From the pcwitire pole of the heltcea » aecond wire passes to a eom- 
mra gtiM tumbler partially filled with water. FroEO thia tmnbler 
pHMB inothar wire (haTiofc no couDeciioD with that from the helices 
excepting throagh the watei) also into the bell-glau, and ao to the 
elecbiidea. The water having been decompoaed and the gaa fanned, 
it rieea la (be top of the bell-glaae, where it entera a tube, which cca> 
Teys it to the botlom of a gliM ju partially filled with spirita of tur- 
pentine. This latter jar also ie covered by a cap, connected with 
which is another tube which conveys the gu to the burner where it is 
lightod. The reason given by Mr. Paine for interrapting the wire 
fnta the poeitiTe pole by the water in the small glass is, that nnlesa 
this is done both hydrogen and oxygen are generated in the bell- 
glaas. 

Thia is all the appaiatna. When it is set in operation, the gM is 
generated, hut there seems to be much diflerence of opinion as to the 
rapidity of its production, A letter lo the Editor* from a gentleman 
. who has examined the mslter says, that, from observations made on the 
wpfA and Bobseqnent expeiimenta, he is satisfied that the machine ex- 
amined only produced sufficient gas to supply a single burner with an 
aperture of about one thirtv-third of an inch, which would discharge 
one and three quarters cubic feet of gas per hour, and this, too, at 
a time when Mr. Paine assured him that the machine was doing all 
that it was capable of doing. Mr. P., howerer, claims that al that 
time it was producing sufficient ne to supply 100 burners, eqoal to 
about 360 cabie feet per hour, it will ibus be seen, that upon this 
vital point there is much difierence of opinion. By burning the gas 



before it reached the turpentine, it appeared to he simple hydrogen 
etM, though Mr. Paine says it diffets somewhat from diat ; but wben 
lighted after passing through the turpentine, it produced a dense white 



n saying that it is impossible that there could have 
been any deception, and tt^t the light produced must have been iicaa 
tbe consumption of the gas generated by the revolution of the helioea. 
It is evident that the question, whether the tnrpenline is consumed 
by the passage of the gas through it is a ver^ important one ; in lact, 
one upon which the v^ue of the discovery, m an economical point of 
view, must depend. Upon this point there is a want of iuformation, 
all the descriptions having come from persons who have examined the 
matter only for a short time. Mr. Paine raaiDtains that the turpen- 
tine undergoes no consnmplion, but that tbe gas in its passage through 
it is cataHzed, or changed from simple hydrogen to a more illuminating 
gas by anUact or prtsaice, without detracting from the turpentine any 
of its original properties, an efiect by no means without a paraUel in 
chemistry. The other view is, that the gas is carburetted, in which 
case the turpentine moat be so rapidly consumed, that, as a generator 
of light, it would be comparKtively useless. This hitter view ie 
strongly supported by the fact that, after the ^ has been passed 
through tbe turpentine, it is observed to hare acquired a strong odor of 
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turpentine. Eves in thie case, however, it is claimed that it may be 
advantageeuBlf used in the production of heat. 

8om« of the obvious consequencea followlDf fidm the above disooT- 
ery are «o contrary to all received views, that they have led many to 
doobt the reality of the discovery, and it ia evident that, if it is all thai 
is olaitaed, there remtin many phenomena to be explained, the chief 
one being the entire absence of the oxygen when the hydrogen is gen- 
erated for burning. 

OASEOnS TRANSFOBMATION OF WATER, 

At the meeting of the Royal Society on Jan. S4, a commnnicatioa 
WM read ftom It. Daniel Paret, " on the gaseous transformation of 
water, by means of a pile in two separate compartments, having no 
odter electric communication between Ihcm besides oonducting-wirea 
of ot^per, and giving in the one oxygen alone, and hydrogen alone 
in the other." After pteniising that, at the present time, it is the 
generally received opinion that water is a compound of oxygen and 
njdrogea, the author statee that he now brings forward an experiment 
which proves, not that water is a compoand, hut really a simple ele- 
ment, the generator of oxygen and hydrogen, since, without being da> 
eompoasd, a given volume of water may be entirely transformed at 
will, either into oxygen or hydrogen. Thus, he conaidera, it is na 
longer a decomposition of preexisting elements which ia effected, but 
really a gaseous transformation into two " aul^-elements," which ara 
formed at the expense of the water, by the transposition of its oom- 
bioed or caercitive electricity, which places itself in excess in the 
water which becomes oxygen, at the expeaae of another volume which 
becomes hydrogen. However eslonishing this may appear, it is " un 
fait aeeomfti tt acquis h la $aence." Alter describing the experiments 
which he considers as supporting his doctrine, the author observes 
that " these experiments prove, — I. That, contrary to the iudefenai- 
ble theory, a compound electric fiuid which is decomposed and recom- 
posed, there ia a true transfer of fluid io the current, which, besides, ' 
would he sufficiently evident by its motive power. 3. That the elec- 
tric flaid is really the coercitive agent of coheaion. 3. That water ia 
not a compound, ia not an oxide, but truly a first element, the genera- 
tor of oxygen and h^nlrogeo. 4. In fine, it reveaU a body unknown 
nntil DOW, and very likely many other bodies are in the same condi- 
tion as water." — Proc. Eoj/al Sodelg. 

ON THE SPBEBOIDAL STATE OF BODIES. 

At a mesting of the American Academy in November, Prof. H<r»- 
f»d read a paper on the spheroidal state of bodies, of which the fol~ 
lowing is an abstract. From the earlier obeervatioos of Leidonfinet, 
and tM later exleoded tesearchea of Boutigny,* upon the so-called 
^beroidal stale of bodies, much attention has been directed to the pbe- 

• SttAmnutefScitnliJltDiiemTy.lSK.pp. I9S-I98. 
SI 

i;. ■.■,ii,GoOg[c 



S43 ANNUAL OP SCIENTIFIC DISCOVERY. 

nomeoE oonBideied Doder this name, and to the speoalation, that % 
Dfiw law aapeiBoliii^ the ordinary laws of heat was here iUaatratad- 
Tba object of the oominnaicalien was principally to show, that these 
pbenomen* are not at all rare, and that they require no new law for 
their explanation, la the cxperimeDt of dropping water npoa a hot 
polished loetallic sor&ce, we have three hodies concerned in lbs phe- 
nomena that follow ; Tiz. the auppoiting aurfoce, the water, and the 
layer of vapor inlerpMod between. The water resla npon a cushion 
of steam continnoasly evoWed by beat from the water, and assomes 
Tonoded margins as the result of the gravity of ila panicles towards its 
own centre- Ita condition approxitaates to that of a liquid entirely 
■unonikded by a unifonnly yielding elastic medium, aa a drop of moi- 
teo lead in air, for example, and pennits a proportional approximation 
to the spheroidal form. It is essential oaly that there be two hodies, 
ooe of which must ha fluid, and between which affinity is wanting; 
elevated temperature ia cot necessary. Corresponding with water is 
Ibe ordioaiy experiment known by the name of LeideolioBl ; ether, 
aleobol, a variety of essential oils, etc., may be employed. . The oon- 
ditions are the same ; the liquid evolves a vapor, which, conMantlv is- 
suing, prevents contact with the supporting sarfaee. Here are tnree 
bodiea and a high temperature. Ether and oil dropped on water as- 
tome the spheroidal state. They have no affinity for the water. Ueie 
bat two bodies and no heat are required. Quicksilver upon glass, and 
also water upon glan covered with fine dust, take on the spheroidal 
state. Potassium Uirown upon water assumes this stale. In the 
decompOBition of the water producing potassa, hydrosea is evolved, 
and with the heat arising from this union and that of &e potasn with 
water, fonniug hydrate of potassa, water is vaporized, wh^ch with the 
hydrogen k«ep the floating sphere and water apart. The dew-drop 
[oeseata tbe spheroidal, but little diSering from the spherical, state. It 
rests in most casee upon the liair or down with which leaves are cov- 
ered, and is not in contact with the leaves or twigs. The bead, as it 
is called, which appears at the surlace of some liquids when violently 
shaken, and of which we have a lamiliar example on the water around 
the prow of an advancing sail-boat, is an instance of the ntheroidal 
state of great interest ; wliat prevents the prompt reunion of the bead 
with the mass is not so obvious- 
There is a fact in the history of the barometer, noticed by Pro£ 
Guyot, which may have some influence in explaining this phenomenor 
When pure mercury is introduced into a barometer tube, and after- 
wards boiled, so as to expel all air, upon erecting the tube in the cis- 
tern, the top of the column presents a certain curve, — the meniscus, 
— the character of which is dependent on the composition of the glisa 
and the diameter of the lobe. If now a bubble of air be introdnoed 
and then carefully removed, on erecting the barometer again, the mer- 
cnry will stand at the same elevation as before, but the menisona will 
be less conyex. Here, aa in the case of the bead, it may be con- 
ceived that the luercnry and water have condensed an infinitely thin 
layer of air upon their sarftoea, which provides for the phenomena of 
the qiheroidal sUte in the latter instance, and which modifies the affin- 
ity of the mercury for the glass in the former. 
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Of this cIiBB of facts, to none haa more iuteTest attaehad than to ths 
/«eent experimenta of Bontigny with molten metals. To him ars 
'te indebted for the fiist scientific coniideration of this Bubject, al- 
thoDgh it appeals that jngglers performed the feat of washiag the 
hands in nialten lead many years ago, and the act of planning the 
bare band into molten iron is an expettment which has been performed 
bj furnace men in this conntry for at least twenty years. Id one in- 
stance, the feat of plunging the hand into a pot of melted inn, and of 
placing: a red-hot iron apon the tongue had become so commiHi, as to 
cease to excite curiosity. In the experiment of passing the fingers 
into molten iron, -which I have repeatedly performed without the 
slightest discomfort, it is necessary only, as noticed by Boutigliy, that 
the surlace of the skin should be wet, ot covered with some oody like 
powdered resin, which upon Iho application of heat will readily 
Taporise. That the experiment may be safely performed, any one 
may satisfy himself, by passing through the molten masa any highly 
combustible substance previously moistened. It will not be affected 
by the heat. The experiment with melted lead is less satisfactonr 
than with molten iron, because the temperature is lower ; it will, 
however, satisfactorily show the character of the phenomenon. 

When the hand is passed into the liquid metal, the vapor is vapor- 
ized, interposing between the metal and the skin a sheath of vapor. 
In its conversion into vapor the water absorbs heat, and thus still tur* 
ther protects the skb. The explanation of Benelius, offered some 
years since, and confirmed by all the experiments, so far as I know, 
that have ever been performed, is the following. In the Leidenfrost 
experiment a layer of vapor continually evolved from the inferior 
aur&ce of the liquid provides an aerifoiin medium which does not 
conduct, but merely transmits, radiant heat, which, paming tbrough 
the liquid, as through most transparent substances, heats it bnl slight- 
ly. Thus evaporation is slow. The temperature of the liquid, it is 
well known, remains constantly below that of the boiling poinL This 
acconnta for the much greater length of time required for water to 
evaporate when resting upon an oiled surface, than when in contact 
with wood or metal ; and for the length of lime that dew-drops on 
spiders' webs will sustain exposure to the air, when compared with 
that which would be required to evaporate an equal quantity of water 
from a leaf surface, where there is actual contact, and where conduc- 
tion makes it take place. 

The explosions sornelimes following the first contact of a piece of 
potassiiun with water are duo to the uimixture of evolved hydrogen 
and almoqjheric air. The explosion at the conclusion of the experi- 
ment is of another character. It is due to the sudden contact of the 
hydrate of potassa with the water, when the temperature has become 
sufficiently low to permit it, and is analogous to the phenomena wit- 
nessed when the surface supporting a mass of water in a spheroidal 
state is permitted to cool down until contact takes place. The explo- 
sions occasionally witnessed when large cjnantilies of fused saltpetre 
have come in contact with water, are of this description. The expIo> 
uoiw of steam-boilers have recenUy, in several instances, been ascribed 



244 ANNUAL OF SCIKNTIFIC DISCOVERT. 

to the pn^ertie* of (team erolveJ from vater in a Bplieioidal itale, 
or eToWed at the instant conta<» with the water and boiler is reaumed. 
Tbia has been called higbly explosive ateam. It is concsiTed that in 
aotne way the mass of water in a boiler becomes separated from the 
interior auiface of the metal, as id the experiments of Leideofrost, and 
that upon cooling down to aboiikSOO" F. contact is resumed, and (iom 
the sudden CTolntiMi of ateam oxplosiood result. But any boiler of 
ordinary strength would sustain any pressure which could be ezertod 
from any amount of steam produced wiibio its own walls at a temper- 
ature of 300^ F., and, by conditions supposed, water in the boiler has 
been already more highly heated, else it could not hate been ooulod 
down to this temperature ; a hig-her heat must have aubjected the boiler 
to sreater pressure, and yet that pressure was sustained. — Editort. 

fa some experiments roade at Paris during the past year, it has been 
observed that, if the hand be first moiatened with ether, it maj be 
plunged into boiling water with impuaitj. — SM. 

TBEOBV OP THE SFHBBOIDAL STATE OF BODIES. 
M. BocTiGMr has presented to the French Academy a paper on the 
theory of the steroidal state of bodies," from which the following ia 
an extract. "The diversity of opinion existing as to the cause of the 
tendencyof bodies to aasume the spheroidal state, induced me to make 
the following eipcriments. 1 rolled in a spiral Ibrm a platinum wire 
of 0" .(H)! in diameter, so as to make a sort of sieve with continuous 
circular meshes. I then poured into this vessel water, alcohol, and 
ether successively ; and, as maj be supposed, these three liquids ran 
through the meshes of the vessel. This fact ascertained, 1 made the 
vessel red-hot, and repeated the experiment ; but the liquids no longer 
passed through the meshes of the sieve, but could actually be removed 
ftom place to place, as if in a cloee vessel. As to the alcohol and 
ether, I observed that the vapor they generated (its density being con- 
siderably higher than that of the air) formed an equilibnnm, up to a 
certain point, with the ascending current of hot air produced by the 
high temperature of the vessel, and this vapor, escaping through the 
meshes of the vessel, ignited above and below ; thus the spheroid of 
liquid became interposed between the bases of two cones of flame. 
Thence it is clear that the Tapor, escaping freely and uniformly from 
the whole surGice of the spheroid, would not be adequate to produoe a 
reaction sufficient to neutralize the inQuence of gravity, anil to main- 
tain the spheroid beyond the sphere of physical and chemical activity. 
In repeating the preceding experiment with iodine, i" ' "'"' 



conclusive. The Jower cone of flame is replaced by a beautiful column 
of violet vapor, which falls through rfie meahes of the sieve, immedi- 
atelj underneath the spheroid of iodine. These experiments appear 
to me to establish folly the existence of this mysleriona repellent power 
which neutralizes the action of gravity." — Moniteur Jndialriel. 
This paper has been made the subject of a report from Babioet, 
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1 Becquerel, in which the views of H. Boutigny are 



INFLUENCE OF OZONE. 
In the villase of Roggendorf, in Mecklenliurg, lowardB the end of 
1M6, slight catarrhal alfectiona were prevalent ; the air at that time 
contained onl^ alight traces uf ozone. At Che commencement of the 
year 1B4T, these affections assumed the most serious forma of bron- 
diial and catarrhal diseases, and whooping-cough aSected a large 
proportion of the population. At this period there waa perceived a 
considerable increase in the proportion of ozone contained in the almas- 
phere, and influenza was immediatelj developed. On the 9tb of Janu- 
arj, the ozonotneter showed a still greater increase in the proportion 
of ozone in the air ; the same day ten persons died of the infloenza, 
and the diacaae gradually progressed to such an extent, that on the 
8lBt few persons had escaped it. During all thia time there was a 
perfect connection between the presence of ozone and the propagation 
of the disease. Since sulphurous vapors prevent entirely the lorma- 
tion of ozone, it follows that the worfemen employed in manufcctorie* 
in which sulphur is concerned should escape this inSnenza. M. 
Splenger has fully proved that this is really the case. — Ssetth Zat- 



Splenge 



BicquBBEL haa laid before the French Academy the following ei- 

Crimenla and ohservationa on ozone, communicated to him by S^on- 
in, its original discoverer. Schonbein procures a large quantity of 
ozonized air by putting into a receiver of the capacity of 10 or IS 
litres (4^ litrea being equal to one English gallon), a small quantity 
of water and sticks of phosphorus, one half of the sticks being int- 
mereed in the water, and the other half exposed to the air. The air 
of the receiver ia then heated from d!P to 6S> F., and imperfectly 
closed, When the operation is finiahed, which ia ascertained by the 
odor of the jozonized air, the receiver is inverted in a vessel of water, 
to get rid of the sticks of phosphorua, and is then removed and shaken, 
in order to waah tho compound. This operation being finished, acork 
is fitted to the receiver into which two tubes are passed, one tor the con- 
veyance of water, and the other to conduct the ozonized air into ves- 
sels containing the substances to be submitted to its action. Ctaone is 
also formed when the vapor of phosphorus and nater ia mixed with 
oiygen gas. It doea not fown at the same temperature in pure and 
dry oxygen ; it is the aame in pure and humid oxygen at the usual at- 
mospheric temperature and pressure. Phosphorus placed in moist 
oxygen produces ozone at common temperatures, if the aii be suffi- 
ciently rarefied. Phosphorus, in humid oxygen at common pressures, 
gives rise to ozone when the temperature is raised to 75° P. ; and its 
formatiiHi takes place rapidly at B6° F. The presence of certain gases 
in the oxygen produces ihe same eficct as rarefaction, or increase of 
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iBBpeiMiite. Ofdlfues.hydiogeii isthttwbieh prodaceathiawAct 
in the higbcel degree ; then follow nitrogen and cubonic acid. In a 
mixUue of four paiu of hydrogen to one of ox</gen, as moiat a* po»- 
■ibte, tbe formaUon of oione is eo rapid at 60° lo 68° F., that, on ac- 
eonntof the action occaaioned bj this body on the phospboraa, this 
■ubMaoee and tbe exploaire mixtnre inflame, done ia not fbmted in 
noitt air at 33° F. ; the formation begins to be perceptible at 43=* to 
46° F. ; at 60° to D8° it is rapid, atid occurs nithout danget. No ef- 
fect takes place at oooimon letnpeTaiure* when the ail ia coropTewed 
to a fifth or a uith ; to obtain any action under these circumstancee, 
the temperature must be raised. Tbe presence of certain gases, such 
•aoleSant gas, and nitrons vapors, in bamid oxygen, when auflicientlj 
tarefied, a^ ^m in air, obstrucls the formatinn nf ozone. According 
to Sclionbein, wh^i tbe vapor of ether ia slowly burnt in air or in oxy- 
gen, there ia formed, among other prodncts, a compound of ozone and 
oleGanl gaa. 

When ozone is passed through a tube heated to 483^ F., it ia stated 
by Sohonbein to be entirely destroyed. (Prof. Honfotd has sbown that 
awne heated ander the same circuroatances tu only 130° F. entirely 
baea ils properties. — Edilort.) The same is tbe caae at common 
temperatares with charcoal. Air which is strongly impregnated with 
oiODe impedes respiration, and produces catarrhal aifeclions; small 
animals are qsickly killed by it ; it quickly destroys organic coloring 
matter, and idso ligneoua and albuminoua substances. Pure and trosh 
albumen remains unafiected by it. It combines chemically with chlo- 
rine, bromine, and iodine when water is prcacnt, chloric, bromic, and 
iodic acids being formed. Strongly osonized atmospheric sir, when ex- 
poeed to lime-water, produces appreciable quantities of nitrate of lime. 
It may be staled, generally, that nascent ozone, when in contact with 
nitrogen and a sbong base, produces nitric acid ; a amall (quantity of 
nitric acid is also fornaed during the slow combustion of phosphorus 
in the air. Ozone acts poweifully upon most metals, causing them to 
assume their maximum of oiidation i the action commences at 33° F. 
(It also rapidly destroys India-rubber. — Editort.) Ozone combines 
directly with olefiant gas without decomposition ; it deslroya aulphu- 
retted and seleniuretled hydrogen, water being Ibrmed wi^ the hydro- 
gen of the acid, and sulphur being aet free. It converts nitrous and 
sulphurous acids into nitric and sulphuric acids. 

Oione precipitates peroxide of lead from en alkaline solution of 
lead, or from Uie acelat«. It rapidly decomposes all the salts of man- 
ganese, whether in a solid state or m that of solution, producing p»v 
oxide. Hence it results that a strip of dry paper impregnated with 
■ulphate or chloride of manganese is a reagent for ozone, the paper 
becoming rapidly brown in an ozonized atmosphere. The best rea^ot 
is a atrip of paper coated with starch-paste and iodide of potassium. 
A solution of yellow fenocyanide of potassium is changed by ozone 
into red cyanide of potassium. A great number of metallic sulphuretB 
are nqtidly converted by this aubstance into sulphates ; such are the 
anlphurels of iron, lesid, copper, and antimony. According to M. 
Scbonbein, ozone is the most powerful oxidizing agent in nature. As 
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tmrne is inrariably formed in the air bj the action of artificial electrical 
diBcbarg«B, it Bhould also be produced throughout the atmuephere, in 
which natural electrical dischaigeB occur. Nothing is eBsier than to 
demonstrate the presence of ozone in the atmosphere, and the varia- 
dons of the quantitieB produced, by means of the test-papers described. 
In genenJ, the reaction is greater in winter than in aummer. Schon- 
bein haa always remarked that, during a fall of snow, it is much 
greater than at any other time. An expoiare of iodized and starch 
paper for two bouts Ib sufficient to render it of a deep blue color, 
whereas the same air incloeed in a receiver prodaces no efl^ct. It 
may be inquired whether the nitric acid which is formed by pasaing 
electric sparks throngh air, as first observed by Cavendish, and alao 
that produced fay storms, are due to the direct action of electricity on 
oxygen and nitrogen, or to that of ozone on nitrogen. (It haa been 
enggeated, that the well-known fact of the souring of milk during 
thuader-atorms nuy be attributed to the action of ozone formed by 
electrical action. — Edilors.) Such are the general propartieB of 
a substance, the composition of which has hitherto escaped all meth- 
ods of analysis, and which M. Marignao considers as a pecniiar modi- 
fication of oxygen, which increases tts chemical affinities. Schonbein 
regards it as a compound containing more oxygen than oxygenated 
water. But all these are merely hypotheses which require the sanc- 
tion of fresh experiments. Opinion as (o the nature of the subetance 
should not yet be pronounced. — Compla Rendiis, Jan. 14. 

Atomic Weigh! of Ozone. — In Pag-gendorff's Annalen, Osann pub- 
lishes some additional researches on the atomic weight of ozone. 
When ozonized air is passed through a solution of nitrate of silver iit 
ammonia, a black precipitate forma. This precipitate, after being 
well washed and dried, yields on reduction by hydrogen 97.56 of sil- 
ver to 8.41 of oxygen ; so that an ojtide of silver appears to exist having 
tii9 composition of Ag^ O (which differs from the oxide discovered by 
Wohler, Ag'O). If the ammoniacal nitrate of silver solution is ex- 
posed to the air, there is formed in the course of a few weeks a Ihin 
oaline crust at the margin of the liquid, which is blackened, and ap- 
parently contains the same oxide. .This phenomenon exactly corre- 
spondB withithe behaviour of starch moistened with a eolation of iodide 
of potasainm, which likewise turns blue in time by exposure. As no 
analogous compound of silver and oxygen has been before obtained, 
the inquiry is reasonably made, la the black precipitate experimented 
on in reality an oxide of silver, or a compound of silver with a pecu- 
liar and new substance, ozonel This latter conjecture Osann is in- 
clined to adopt, and calls the body for the present ozone-oxygen. 
Supposing it to be a distinct body, it muat have a separate atomic 
weight, and thia is (band Irom its compounds with silver and lead to 
be between 5.63 and 6.10. Variona experiments seem to show that 
ozone-oxygen has a definite atomic weight ; that it is by no means a 
modification of oxygen, but a pecniiar sutetaiice like chlorine, bromine, 
Ac, but whether of a simple or compound nature cannot be stated. 
If it be admitted that ozone-oxygen is a distinct body, this will explain 
in a most simple ntanner how oxide of lead is precipitated by ozone 
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from its solution in potash, and a precipitate of Bilver is obtained from 
a solution of nitixte of silrer id anunonia. Osann has also given con- 
siderable attention to oionizcd air, and ihst mixture obtain^ bj pas»- 
ioe air orer phosphorus, irausmitting it first through a solution of 
iodide of potassium, and then, when freed from ozone in this msnner, 
collecting it in a glass vessel. As soon as this was filled, the opetn- 
tion was discontinued. After about twentj-lbur hours, the white va- 
por had disappeared, and the water closing tbe bell-glass had an acid 
lesctioo. Mixed with lime-water no precipitate rtMulted, but ua bnil- 
ing the liquid « white powder separated, WMnce it fallows that this 
substance is phosphotooa acid. It would at the same time follow 
that there ate two modifieatioits of phosphorous acid ; one of which 
resists combiaatioa with water, and ttie other not. Now,sa;sOsann, 
if oxone is only ■ modification of oijgen (active oxygen), it most be 
distinguished from the panive modification, as is done for these condi- 
tions m other bodies. The same would also apply to phosphorous 
■cid, and it would then be worthy of remark, that, in the preparation 
of oione by means of oiygen, the phosphorous acid is converted into 
the passive, and the oiygen into the active modifica,tion. 

Qmjuctioit of Oxone and Diteasei. — Considerable attention having 
been drawn, during the snmmer of 1849, to the subject of the inSur 
■" "" - ■ ' -■ g between it and the cause of 



the Asiatic cholera, the following suggestive thoughts have been pub- 
lished bv Bobert Hant, of London. He says, — " All living animals and 
vegetables are constantly throwing off from their bodies organic mat- 
ter in a condition the most fitted for recombination with the chemical 
elements of the air. Tbe saeeous exhalations from all dead matter 
are constantly combined wiui organic particles in a state of extreme 
division. Thus, the atmosphere is constantly receiving' exhalations 
from the earth and its inhabitants, which, without a provision for their 
removal, would speedily become far more injurious to all forms of life 
than carbonic acid ; though to that alone we have been in the habit of 
loo commonly attributing atmospheric deterioration. Ozone, then, in 
the opinion of Mr. Hunt, is the great natural agent employed to con- 
vert all those deleterious exhalations which the air receives into in- 
Docuous matter. An atmosphere artificially charged with ozone imme- 
diately deprives the most putrid solid or fluid bodies of all disagreeable 
smeU, and sniphuretted hydrogen is instantly decomposed by it. In 
fact, its action upon organic matter is far more energetic than that of 
chlorine. 

" It has been proved that the electrical intensity of the atmosphere 
waa, during the prevalence of the cholera in 1849, diminished in a re- 
markable manner. Al St, Petersburg magnets lost their power, 
and in Paris electrical machines would not give out sparks daring 
the ascend^icy of the cholera in those cities. Quetelet has proved 
that the electrical intensity of the atmosphere was, during the whole 
year, about one half that observed daring; former years, and that from 
the let of January, 1849, np to a certain period, it reetilarljr dimin- 
ished, and appeared for some time stationary. As electricity is a 
ereat cause, ever active, in producing ozone, we might a priori iofor 
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& leiatiieljr diminished quantity of tliia chemical agent, and experi- 
meoi has proved ihat, during the three months pretiouB to August, an 
appreciable quantity of oxone could not be detected by the ordinary 
meihods in the air of London. Certain, then, it is, that, duibg the 
prevalence of the cholera, we had an atinospfaere of low electri(»l in- 
tensit; dehcient in ozone, — bd agent which would remove, or alter, 
pestilential miasma." Ozone is farmsd generally during the process 
of combustion, and it is well known that large fiies have again and 
again proved effectual in stopping the plague, and like pestilences. 

INFLUENCE OF THE SOLAR RAT UPON OXTGEN. 

At the meeting of the Swiss Association for the Advancement of 
Science, Professor Schonbein communicated the result of eiperiments 

recently made by him on the influence exerted by solar lieht on Uie 
chemical action of oxygen. From various causes, be was Ted to sup- 

Iiose that the chemical powers or affinities of oxygen are exalted by 
Ight, independently of heat. To teat the correctness of that conjec- 
ture by experiment, he put a number of inorganic oxidizable maitera 
in contact either with pure osygen or with atmospheric air, — both 
being subjected to the action of direct Bolai light. He found that 
either pure or atmospheric oxygen, being isolated, readily uoiles with 
Butphurets of lead, arsenic, and antimony, all other circumstances, 
temperature, &.c. remaining Uie same. Moisture, though accelerat- 
ing the action, is not required to be present in oxygen, in order to 
obtain the results mentioned. Hence it comes that bands of paper 
colored brown or yellow by the sulphureis named are completely 
bleached when exposed to the combined action of solar light and at- 
mospherie air. According to Schoobein's experiments, lead paper is 
by far the most sensitive to sunUgbt ; then comes sulphuret of arsenic 
paper, and, last, sulphuret of antimony paper. As regards the lead 
paper, it is so sensitive that, if it be but slightly colored, it will with- 
in fifteen minutes be turned white in a strong noon sun of June or 
July. On account of thai sensitiveness the sulphuret of lead paper is 
a sort of photographic paper, and may be used to produce drawinga, 
Sk. Professor Schonbein exhibited to the Association a number of 
such photographic productions, and also copies of prints which he ol- 
' ned by simply putting those prints upon sheets of sulphuret of lead 
cr, and exposing the whole for hours to the joint action of direct 
IT light and atmospheric air. Though difiused light acts sensibly 
upon the lead paper, its action in the camera is loo feeble to produce 
an appreciable effect. If by some means the sensitiveness of the pa^r 
could be much increased, positive images would be obtained. Schon- 
bein does not, however, lay any stress on his discovery in a photo- 
graphic point of view, its principle appearing to him infinitely more 
important than ils applicability to photographic purposes. But he 
is inclined to think that, by means of sulphuret uf lead paper, a good 
chemical photometer might be made. Besides the sulphurets men- 
tioned, FtofesBor Schonbein has under solar infiuence oxidized some 
other matters capable of taking up osygen ; fur instance, he has trans- 



paper, 
solar li 
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(btmed the eonunon oxide of lead into ■ eonpooiKl of ibal Imm with 
peroKide of letd, &.C. As fu u hia experimente go, the; prove be- 
yond a doubt ihu in a namber of cases isolated oxygen produces the 
same oxidizing effects as ozonized air or oxygen. He is, therefoiQ, 
jnctined to think that hght independent of beat exalts the chemical 
affinities of ax;gen,aDd that the alow oxidations which a Taiietj of or- 
ganic and inoisanic matters undergo in the open air are, in part at least, 
due to the exciiipg inSuence excited by solar lig-ht upon atmospheric 
oxwen. Common bleaching is, of course, an instance of that sort of 
oxidation. But Professor Schonbein goes still farther in his conjec- 
tures as to the part which isolated atmospheric oxygen acta in th~ 
economy of nature. He entertains the notion that the production of 
electricity by cloud* is intimately connected with the chemical powers 
deteloped in atmospheric oxygen by solar light; i. e. be presumes 
that electricity has a voltaic origin resulting Irom an electro-DKitive 
action of iaalated oxygen on atmospheric moisture. — Alhaueum, 
Nov. 

DISCOLOKATIOH OF SILVER BY BOILED EGGS. 

It is well known that ulver, when brought in oootact with eg^ 
whkdi have been heated, is blackened, and that this diacoloration is 
owing to anlphuret of silTer. It is usually admitted that this sul- 
pbnret is formed by the action of the sulphuretted oils supposed U> 
exist in the ^olk of the egg. H. Gobley, not hsring found in this 
body any ihmg of this nature, proceeded to examine into the causes 
of the phenomenon. He found that the yolk of an egg at the common 
tempeiatute, and also when heated, does not discolor silier, even by 
contact of sereral honra' duration. He farther found that albumen, as 
procured bom the egg, doea not tarnish silver, but when heated it 
gives it a brown tint, which is stronger as the beat is greaier. He 
therefore concludes that the discoloration of the silver is due to the 
sulphur contained in the albumen, and not to that supposed to exist in 
the yolk. By other experiments, he has ascertained that the snl-. 
phuret thus formed is not the result of the immediate action of tiie 
sulphur upon the silver, but by the application of heat the sulphur 
and the alkali of the albuminous matter react upon each other so as to 
form a safastaoce which is afterwards decomposed by this metal. 
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CHANOE OP LEVEL ttl TBE SEA-CCUST OF THE UNITBD STATES. 
At the meeting of the American Academy in February, a report 
was adopted, requesting the Secretary of the Treaauty to iiutruct the 
SuperintendeDt of the Coast Survey to cause suitable obMnations to 
be made, and permaneol monuoients to be establithed »t suitable in- 
tervals along the eastern and nestem coasts of the United Stales, in 
order to determine whether any changes in the relative level of the 
land and sea take place ; and whether such changes, if they do take 

Elace, are general oi local, and whether there is any thing like B 
alanoe movement in this condnent, whereby one ooaat rises while 
another sbks. The committee pcesenling the report, consider the 
eatahlishment of land-marks at measured heights above the mean sea 
level as highly im[^ortant, becaose the whole eastern coast of the United 
States exhibits endence of a gradual rise of the land during the most 
recent geological periods, in the deposits of recent ntanae shells, 
which are to be seen undisturbed in Uieir natural position, many feet 
■hove the highest tides. There are, moreover, direct indications of a 
gradual rise of the land actually in progress on and around the island 
of Newfonndlsod, and similar indications, it is thought, may also be 
traced along the coast of Maine. In compliance with the request, the 
Treasury Department has aotborized the Superintendent of the Coast 
Survey to caase the necessary observations lo be made, and the re- 
sults communicated to the Academy. 

CHARGES OF THE RELATIVE LEVEL OF THE S£A AND LAND IN 
VABIOirS POBTIONS OF TBE WORLD. 

/n Scwiditutvia. — At the conclusion of an elaborate paper in Jame- 
ton'i Jovmai for Janoary, on " changes of the relative level of sea 
and land in Scandinavia," Robert Chamljera says, — " The general 



t may now be considered as tolerably certain, that there ii 

a in Finmark, of 40 geographical miles in extent, which has sunk 

feet at one extremity, and risen 9G at the other. Its line of dip 
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Ihin^, the mcnemcDt his been suninsiiigl; equible over relalive pn>- 
poriiODB of the space. There is s liirge tract in the south tM east of 
ScaDdiDsvia, nhich is ucertuned to be DDdergoing- bd elerstory moTe- 
ment, dtbd at the present dar. Thus, on the stone at hoikgruDA, 
which has been mariied with the height of the wafer at Tanona peri- 
ods, but lasllj by Lyell, in 1B34, Mr. ChambeiB fouihl the mark of 
Mr. L. S feet 7 inches below that of I73I, and the sea was slreed; 
about 6 inches below that of Lyell, or over 3 feet below that aiade 
1 18 years before. On another stone Mr. C. found a mark made in 
1(<30, 1 1 inches above the present level of the eea, thos indicating 
rise of the land to that amount since that period. 

In Abysiinia. — M. d'Hericourt, at the close of a memoir presented 
to the French Academy, -on January Ulh, concludes, from various 
reasons which he gitee, that " the Gulf of Arabia and AbyBsinia are 
in a cooatant state of elevation." 

Sudtidmu Cauxd by Drainage. — Mr. G, W, Ormerod stated to 
the British Association, at Edinburgh, that the surface of Chat Moss, 
in Lancastershire, waa diown, by a series of levellings made in the 
last fonr year*, over an extent of about fiOO acres, where drainage 
waa carried on, to have subsided to the smonnt of one inch per aannin. 
— London Alhrruatm, Aug- 

SUGOSSTIOnS OB ISE CBJNGBS OF LEVEL tH nOBTH AUXBICA 
DtlBIHG TBE DBIFT PERIOD. 

At the meeting of the American Association at New Haven, Pro- 
fessor C. B. Adama presented a cmnmunicalion on the above aubjecl. 
The objections to the glacial theory lie against the origin of the ro- 
quired glacial sheet rather than against the dynamics of the theory ; 
while (he objections to the other theories lie againat their dynamin 
with a serious, if not with a fatal force. The suirgeation, therefore, 
of a possible cause of a vast glacial sheet, 6,000 feet thick, may not 
he useless, even if somewhat improbable. The hypothesis ia this, 
that the glacial sheet was produced by a great elevation of land in (he 
Rorihem regions above the present level. Besides the direct refrigei- 
aiing influence of elevation, the flow of the tropica] waters into the 
North Atlantic may have been essentially diminished by the cooirec- 
tion of the area of the ocean. This contTactira must have been much 
greater, if, as is highly probable, the similar elevation of Northern 
Kurope was aynehronous with that of North America. Whether or 
not this elevation can account for the origin of the gladal sheet, thera 
ia direct evidence of a greater elevation than the present during the 
drill period, in the continuation of the drill strin beneath the sea level ; 



is well known that glaciers cannot advance into the sea. 
fortunately, the impossibility of following the atri» excludes ua from 
the know]»lge of the most important fact, the greatest depth at which 
etrin exist. The passage of drift materials across baaina which are 
now filled with walet suggests the' same conclusion. Such of the 
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la of Cap« Cod, NuitiKket, and Long Island, u could nothaTe 
been taken ftom the mainland bymnine agencies, must have been car- 
ried Inr glacial agency, and consequently die intervening bauna mast 
haTe been above the sea level. The passage of ihe glacial sheet 
across ihe basin of Lake Superior presents some difficul^es, which 
are diminished by the theory of elevation. The bottom of Ibis basia is 
non, at least, one hundred and MXty-five feet beneath the sea level. 
Without elevation, drainage would have been impossible. 

It is easy to ascertain approximately the amount of submergence 
which closed the glacial period. Submergence to a depth of not less 
than two thousand feel below the present level effected the dissolution 
of the glaciers, and introduced the pliocene period. I. The (general 
proof of such submergence is the present existence of altered drift at a 
corresponding elevatioa, 3. Special proof is found in the existence of 
osara at great elevations. A semicircular one, well eharacieriied, oc- 
curs in the town of Peru, Vl, at an elevation of between one and two 
thousand feet. 3. Other special proof may be found in the lines of an- 
cient sea margms, which are much more rare Ihsn the fluviatile terra- 
ces of a later date. Sach a margin was found by President Hitchcock 
in Pelham, Mass., at an elevation of one ihoo^nd two hundred feet. 
4. The most forcible argument is derivvd from the existence of regular 
stratified depoeita of fine sand uid clay at the stunmit level of longitu- 
dinal valleys. 

ON THE SUBSIDENCE OF TBE ISLAKD OF HEWFOUNDLAUD. 

At the Boston Natural History Society, December, Mr. Perley, 
Government Commisaioner for New Brunswick and Canada, in reply to 
a question, stated that it was a well-known &ct that the harbouison the 
south and east side of Newfoundland are deepening, while on the up- 
per shore they are growing shallow ; harbours which twenty years ago 
were deep enough for largo vessels now hardly answering lor shal- 
lope. On the soatb side of the island of Grand Manan, there was 
formerly a marsh covered with trees, which were cut down by persons 
now living. The marsh has sunk so much, that the alumps of those 
trees may now be seen eight or nine feet under waterat low tide. Mr. 
I>esor quoted from recoUecUon a statement in Poggendorff's Annaien 
for 1849, that the shores of Newfoundland, in the vicmity of Concep- 
tion Bay, are in the process of elevation. It was interesliDg to know 
that a corresponding process of depression is going on, as it would give 
confirmation to Mr, Dana's views with regard to the changes of level 
in the Pacific ; he having stated that a rise in one place is always at- 
tended by a sabsidence in another. Mr. Desor also referred to a state- 
ment wluch had been made formerly by Br. C, T. Jackson, that the 
inhabitants on the coast of Maine believe that the rocks on the sea- 
shore are growing. Prof. Wyman remarked that, while on a visit to 
Labrador two years since, he had noticed on the shores of Great Maca- 
taney, slungle, pebbles, and rounded rocks, for a long distance, far 
above high-watei^mark. He had noticed the same thine at Bras d'Qr 
and'Rsd Bay. At Red Bay is a large accumulation of Uie remaiDB of 
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whalea in ft nmilu pooiUoii. It ii not knoim wbetbei ther wen ear- 
ned tbero or wwbed up by the tide. Maojr nflhem tie aa bulky, uto 
make it improlMble tbat tbey were tiansponod b; hand. Thej are 
covered with moM, and bear marks of great age. Noue of the iahabil- 
■Dta in the Ticinit; are acquainted with their hiatory. Theyare pasa»< 
biy the renuina of wbalei captured by the Royal Wishing Compauy of 
ll£acoe in the aeieateeoth century. 

Mr. Perley stated that on the north aide of the island of Grand Ha- 
oaa the land is very high, and there ia bat one harbour, known as 
" Dad Harbour." A century since, Ihiahariiour was accessible love*- 
aela. Of late years the eotrance lo it has been cut off by a natural sea 
vail, which hu Ibmted across it, — say fifty yards wide and forty feet 
high. Three years Bioce an opeoing was cut through it by the British 
government for the admisNon of Tessela. Before this nas done, the 
water within the wall was eight feet lower than it is now. Excellent 
fiahing is fonnd in the harbour. The water, wbicfa was salt at the time 
the opeoiog waa made, has shoaled so much as to make it Docessaiyto 
deepen the passage. — Proe. Nat. Hit. Soc, Dtc. 

UUTtTB LBTBL OP THE CASPIAN AND BLACK SEAS. 

Thi Cample* Rendu* for May 6 cMitains a letter from H. Stnne, 
the well-known Russian astronomer, detailing the results obtained by 
him from an examination of geodetic and astronomical obserrations 
made in 1836 and 1837, with great caie and very accurate instruments, 
for the purpose of ascertaining the relative level of the Caspian Sea, 
which is without any visible communication with the ocean, and the 
Slack Sea, which has such a communication through the Hediterra- 
nean. A solutioD of this problem has been attempted several times be- 
fore, but the results (Stained are so discordant as to be entitled to litde 
eonfidenoe, and the present investigation was undertaken with a view 
of dually settling the question- The result arrived at is, that " for Oo- 
tober, 1637, the mean level of the Caspian Sea nas 8445 English ftet 
below that of the Blaek Sea, and that this result is subject to a [soba- 
hle error of 0.83 of a foot." 

OSIGtH OF THE GENERAL FEATDBES OF THE PACIFIC 

Prof. Dana, in his work on the Geologyof the Pacific, whidi forms 
one of the seriea of the publicatiens of the Exploring Expedition, gives 
H theory of the origin of the general features of the Pacific, with the 
bearing of the facts upon the phyuognomic peculiarities of the globe. 
Uis theoiy is eoundated in seven propositions. 

First. This theory supposes a gAdual solidification of the surface of 
the earth after the fluid material had lost its fluidity. Secondly. Con- 
IractioD, as a consequence of solidtGcation, whs aueoded by a diminu- 
tion of the earth's oblateness. Thirdly. Theie were fissures and dis- 

-1 ^ gf jijg crust, owing to the contraction below it drawing it 

I smaller and smaller arc ; also from a change in the earth's 
Fourthly. There would be escapes of heat and melted 
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matter from below through the opened listUTes. Fifihljr. Eutli- 
quskea, or a vibration of the earth's cru«t, would be consequent on a 
rapture, internal or external, and would cause Tibrations of the sea, 
besides other eKcts. Sixthly. These changes would make epochs in 
■logical hisloiy. Seventhly. The coureea of mounlaina and coast 
IB, and the general form of continenle, were determined to a great 
ent hj the general direction of the earth's cleavage etruclure, and 
position of the large areas of the greatest cr-' — *■ — 
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ELEVATION OF AN ISLAND IN LAKE SDPEBIOR. 
Thi Lake SujKrior Jaumal states that, on Jane 18lh, in the vicinity 
of Two Heart Rivet, a slight agitation of the walei was perceived near 
the shore, and soon a smiul round island, about 150 feet in circumfer- 
•ncB, was raised six feet aljove the water. The new island was at first 
covered with sand and pebbles, but the waves have dashed over it since, 
and washed it down to a black clay. The immediate shore was at the 
eame time raised up about twelve feet, but a few rods back a cirenlar 
spot of ground suddenly sunk down twenty feet- No noise or agitation 
M the earth was perceived. 

CONNECTION BETWEEN AHEBICAN AND EUTtOFEAN GEOLOGICAL 
FORUATIONS. 

At a meeting of the Boston Society of Naluial History, in Febru- 
ary, Prof. Wyman exhibited specimens of fossil teeth from the terti- 
ary deposit of Richmond, Va. They belonged to the genua P/n/lloJiis, 
and possessed an unusual form. Prof. Rogers said he considered 
these specimens particularly interesting, as illuslratinc the fiict that the 
eocene and miocene deposits of Europe are not parallel with,' and equiv- 
alent to, those of America. The genus PhyUodus occurs in the liondon 
clay, eocene, while the Richmond deposit is considered miocene. The 
eocene and miocene of Europe are more closely related to each other 
than the layers of tertiary in America. Mr, Deeor remarked that the 
Iiondon clay had been regarded of late by some geologists as allied to 
the miocene. He agreed with Prof. Rogers as to the want of a com- 
plete correspondence between the American and European tertiary, and 
also with regard to the absence of a close connection between the 
American tertiary of different epochs. 

Mr. Desor also exhibited a shark's tooth from the limestone dspout 
at Keokuck, Iowa, on the light bank of the Mississippi. It resembled 
the teeth of the genus Piammodens. By comparing with the teeth of 
the Port Jackson shark, which, however, are much smaller, an infer- 
ence might be drawn as to the size of the species. The Port Jackson 
ahark being three or four feet in length, the size of this spedes must 
have been very great. There was a doubt, Mr. Desor remarked, as to 
the true geological position of the limestone from which this speci- 
men was procured. The Western strata cannot be so readily referred 
to those of Europe, as those of the eastern parts of the United States. 
The distinctive traits of the strata of the East diminish on going west. 
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TbcM itnta muk the existence of a vast ocean, the ehore of whieii 
wu tlong the Atlantic coast He saw, howevet, no reaaon to iofer 
that the Wealeni depositi wete detp-sat deposits, aa the existence of 
£chisodenns and fossil corala which live in water of moderate depth 
would indicate the contrary. He thought that man]' of the Easiem 
deposits would be reduced to one epoch, fur if at the present lirae we 
aappoae an elevation of the sea-shore fot a few feet, there would he a 
BuccessioD of strata of Tarioua compoaitions similar to those referred to. 
Prof, Ro^TS said that he considered the New York and Pennsylva- 
nia beda of limeatone to be of littotal oti^ia, their outlines becoming 
confused and blended on going west, unljl in the district of Cincia- 
nati they come in contact with the oTerljing clay, which in the Kast 
ia separated from it, making one common nud-sea deposit of limeslone, 
Thia ia shown by the dimimshing size of the pebblea and the thinaing 
of the lajera aa they recede from the East. In a similar way the pa- 
leozoic horisena become confused towards the West. The deposits 
which overwhelmed the animals of the East did not reach the West, 
and they cootinued to live, to that inhabilanta of different Btiata at the 
East occur together at the West, Thus, where there was a layer of 
thick mud in the Kast, there is found in the West a deposit of thin clay, 
forming shales inierpoaed in (he limeatone. The attempt, therefore, u> 
identify the paleontological character of the deposits of differeol seas, 
is un philosophical. Prof. Rogers also inferred, from various facts which 
be had observed both east and west of the Alleghanies, and which he 
connected with the changes consequent upon the subsidence of a sea 
fron the Atlantic slope and from the Western valley, that a continent 
once occnpied the place of the present Atlantic, and that North Aioer- 
ioa was then a sea ; and it was evident that precisely the same races 
did not exist, at the same time, on the east and west sides of that con- 
tinent. He contended, therefore, for the renunciation of the Eoiopean 
nomenclature and claaaiGcation. 

PHTSICS OP TRB UlSStSSIFFI BITER. 
Thi American Railroad Joumai pobllshes a memoir on " the phys- 
ics of the Mississippi River," by C. G. Foishey, from which we ex- 
tract some of his results. Tbe mean depth of the river at high-wale> 
mark is not materially difierent at Natchez from what it is at Carroll- 
ton, though nearl;[ 300 miles apart- A section of the river at Cat- 
rollton, made at high water of I8J9, ia I6B,2S6 square feet ; aiiiJ at 
Vidalia (opposite Natchez] the section is 167,000 feet. The bottom 
of a uniform channel 400 miles up ia about on a level with the bat at 
the Southwest Pass. The rate of fall ia not uniform on the surface, 
but decreases in declivity towards iho Gulf, giving a curve of inclina- 
tion (probably parabolic) to which the Gulf level is a tangent, at the 
Balize. The mean rate of inclination is 1.80 inch per mile, for the first 
hundred miles, 3.00 inches for the second hundred, 3.30 inches for the 
third, and 2. 57 inches for the fourth hundred miles. The low-water 
curve of declivity has a mean descent of .34 inch per mile for the first 
hundred miles, and .50, .83, l.SO inch for the next consecutive three 
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hundred miles; makins the total difierence of level Sl.l feet, from a 
poiot ten miles aboTe Natchez to the Baliza. As to depth, extreme 
depths of 188 feet have been found in some places, but, when the chan- 
nel is distant from both shores, 125 feet is the usual maximum. A 
section made in front of Vidalia gave a mean depth of 80,5 feet, with 
a maximum of about 130, and a like section of high-water channel at 
CaiTolltoD gave a mean depth of Tl.O feet. The low- water depth 
always be obtained by Eubtracling the range from the high-water. 
Vidatia, the range is 51 feet, and at Canollton 15 feet. The n 
depth of the low-water sections would then be S9.5 feet and S6.6 feel. 
And the sectional areas at low walei give 133,010 square feet for Car- 
tollton, and 10S,000 at Vidalia. 

The uniformity of breadth in the channel is a remarkable feature 
the Mississippi River. A great nmnber of measurements from the 
Balize to G^ena, 1,700 mllea up the river, give a mean width, includ- 
ing wide places in the bends, of about 1,000 yards ; excludiug these, 
80O yards ; and the upper portion of this is wider, including eipanees 
produced by bends and islands, than 1,000 yards ; but excluding them, 
It is the same. The addition of the four great rivers below makes 
DO increase in die breadth of the river. The Hissouri, 300 miles 
above its moutli,ie half a mile wide. The result of observations made 
on drift-wood ^uws a mean surface velocity at high water of %Sl 
miles per hour at Carrollton, and 2.C0 miles per hour at Vidalia; 
respectively, 3.80 and 3.82 feet per second of time. The one was de- 
rived from 176 observations, and the other ^m 70 obseirations. At 
low water, Carrollton, 1.45 miles per hour, or 3.11 feet per second ; 
at Vidalia, 1.54 miles per hour, or 3.25 feet per second. The mean 
velocity for mean water, as derived from thirty years' observation, is 
3.26 miles per hour, or 3.95 feet per second. 

From these and other data, Mr. Forshey deduces a mean discharge 
for the last thirty yeara of 12,250,000,000,000 cubic feet of water per 
minute. According to the estimate of Prof. Riddell, the cubic con- 
tenta of sediments would be by these measurements 4,083,333,333 
cubic feet, so that the sediment would cover twelve square miles one 
foot deep. 

SATE OF FALL OF THE MISSOURI UTEB. 

Appteion's Mechanics' Magaiine, for January, contains an article on 
the Missouri River, apparently written by one of the engineers nbo 
had been engaged in surveying the route of the proposed railroad from 
St. Louis to the western line of Missouri. It is found that tlie descent 
of the Missouri River for the 210 miles between Kansas and Jefferson 
City is 170 feet or 0.8 inches per mile, and for the 150 miles between 
Jeferaon City and the mouth 124 feet or 9.9 inches per mile, giving 
for the whole 369 miles a fall of 303 feet, which is at the rate of 0.85 
inches per mile. The descent of Uie Mississippi is but 2.8 ■inches 
per mile. The rapidity of the current of the Missouri is judged to 
average from two to four miles an hour. 

It is mentioned that, in Crawford County, at the head of one of the 
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Pnor. AoAMiz, in ibo early part of hia aew work on Lake Superior, 
H ledlaifieak of the falls of Niagara; and after saying that for ages, 
wliile the &lla have been receding from Lake Ontaiio, there,haa been 
t layer of very hard rock at the surface, betow which the softer rock 
has crumbled away, cautiog the remarkable overbaagiog at Tahle 
Rock and other localities, continues, — " But from the inclination of the 
atrata this will not always be the cose. A time will come when the 
rock below will also be hard. Then probably the falls will be nearly 
■tationarv, sod may lose mucb of their beauty, from the wearing away 
of the edge rendering it an inclined plane. I do not think the waten 
of J^Jm Erie will ever ^1 into Lake ODlaiio without any intermedi- 
ate cascade. The Niagara shales are so extensive, that possibly at 
•ome future time the river below the falls may be enlarged into a lake, 
and thns the force of the Tailing water diminished. But the whole 
process is so slow that no accurate calculations can be made." 



At the meeting of the American Aeeociation, at New Haven, Prof. 
B. SillimsD, Jr. exhibited some curious spheroidal structures, from 
the rocks of the Niagara (N. Y.) group, well known to those con- 
versant with the geology of that district. TIte specimens have a 
curiously emboeeed and concave appearance, with the concavities 
sometimes opposite to the convexities. The regularity of these im- 
pressions is such, that, by taking an^ one as a centre, six others may 
pretty generally be counted immediately arourd it. These appear- 
ances have been figured by Mr. Hall, and the probable cause of the 
phenomena has been the subject of no little speculation. Similar ap- 

K nances, however, are produced at the present day by natural causes, 
of. Silliman had observed, that excavations are made by tadpoles, 
identical in appearance with those occurring in the old sedimentary 
deposits of the rocks referred to. But there are no Batrachians so old 
as the Niagara group, and therefore we arc compelled to refer the 
cause of the phenomena to the agency of great numbers of small gre- 
garious fishes, and other aninoals, also gregarious, which are known 
to have existed at that period. These views were corroborated by 
Prof. Agaseiz. 
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GEOLOGY. 



AGE OF THE ALPS. 



SiH Chahlu Lyell, in hie addren before the Loodon Geologin] 
Society, after adverting- to the almost coneluuve evidence which now 
exists in favor of refBiring the great nummulitic limeatons foimatioDS 
of the Alps to the eocene, or older teitiary, and not to the cretaceotu 
eyatem, as was formerly done, makes the following interesting re- 
marks : — "To the English geologist, who remembers nhen the clays 
and loose sands overlying the chalk, some of them containing shells 
of species identical with those now living, were looked opoo as very 
modern, and as the creations of yesterday ill comparison with the 
rocks of the higher Alps, it may well appear a startling proposition to 
learn that the clay of London was in the course of accumulation as 
marine mud at a time when the ocean still rolled its waves over the 
apace now occupied by some of the loflieat Alpine summits. It will 
follow, moreover, as a corallary ^om the same data, that not only the 
upheaval of the Alps, but all the principal interned movements, dis- 
locations, contortiona, and inversions of the strata, are subsequent to 
the origin of the nummulitic deposits, and bad not therefore even 
commenced till great numbers of the eocene, vertebrate, and inverte- 
brate animals had lived and die ' ' 



SILURIAN FOSUATIOn IN BOHEMIA. 
Sir R. I. MuRCEiSoN, at the meeting of the British Associitioii, 
stated that the Silurian rocks of Bohemia, though occupying but a 
small basin, 85 miles across, abound in fossils which exhibit an older 
series of organic remains than any known iu England, M. Barrande, 
who has examined these rocks, has obtained from them 350 species of 
trilobites, and this, too, after uniting many species heretofore consid- 
ered distinct. Among them be has been able to distinguish sexual 
difierenoes and changes in the course of growth. 

THE TACONIC STSTEM. 

At the meeting of the American Association, at New Haven, Mr, 
T. S. Hunt, of the Canadian Geological Survey, oflered a commnni- 
cation, the object of which was to demonstrate the great similarity 
which exists between the Green Mountain rocks and those of the 
Hudson River group. The results of the Canadian survey have 
shown, says Mr. Hunt, that the Green Mountain rocks are nothing 
else tlran the rocks of the Hudson River poup, with the Shawangnnk 
conglomerates in a metamorphic condition. The so-called Taconio 
rocks are a series of sandstones, slates, and limestones, found at the 
western base of the Green Mountains, and bounded on the west by the 
Lower Silurian rocks of New York. Although similar in lilhoiogical 
character to the rocks of the upper part of the Hudson River group and 
the Shawangunk grits, they have been regarded by Prof. S^omons aa 
older than the Silurian formation, and breaking up through it. If 
these supposed Taconic rocks are really an older formation breaking 
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up Ihiot^fa ibe Silorian rocka on the east thore of lake OiaiB}d«iii, 
and there plajriug bu(^ a eonspimooB part, how comes it that a few 
KiU«a ooly U> the we«t this formation has enUieljr disappeared, aad iha 
Siiuriu loda rest directly udod the fbnnatiDn of aienitie eneis and 
limMtime which ia ao largely iertloped in Nortbern New York. The 
HUM absence is uiiibrmly marked tioag the wbole norAeni oaterop 
of thia formation, a diatance many hundred miks aloog lbs northern 
abore of the St. LawMnoa. Again, on the east, we haTe as Ui^ibt 
SUomn formation, wbicb is tnoeable from tbe TsUeyof ibeCoaneeti- 
cnt to tbe fisie des Cbalenia. Along its weatern base, near tbe Prov- 
iiwe line, we recogniie no other than thoae talcose, mieaoeouB, and 
magneaian rocks, with their aiaociated depoeits, which paaa into the 
■o-oalled Taconic rocks farther on by a dioiinntion of the 
pbism. If these are not tbe Ixtwer Silurian rods, it would 
aary to suppose that foimatioD entirely absent, for even admitting a 
want ot ooDfotminr between them and the Upper Silurian, they should 
in a tegirai thua diaturbed be aomewhere eipoaed. 

Ta aooommodate the theory of tbe Taconic rocks, it is necessary to 
Mtppota in this section a total abaence of tbe Taoonic rodta al tha 
westtni ootcrap of tbe Lower Silurian, and as eomplete a defioracy 
of tbe Lower Silurian en tbe eastern ude of tbe Taconic. "Die two 
mat limestooe fbrmstions mentioned are traced, cfasractemed by 
uwir reapectiTS fosMls, for a distance of 700 milee to tbe northeaat, to 
tbe peninsula of Gaepi, with an unvaryiug breadth between the boun- 
daries of the two of about 50 miles, constilutinff a feature not less 
remarkable Kragraphically than geologically. While, as already le- 
mariced, wo bave its western borier repoeing directly upon tiie aie- 
nites ami crystalline limestones, between these two great formations, 
both dipping sontbeast, we have a series which, as they go northeast, 
gradnally kae their metamorphic character, and are recognized aa tbe 
rocks of tbe Hudson River group. Such are the &cts that lead to the 
conclusion, thatbetween tbe crystalline rocks of the east aide of Lake 
Champlaiu and tbe north shore of the St. Lawrence, on tbe one hand, 
and the Upper Silurian limeatones at tbe eastern base of the Giieen 
Mountain range, on tbe other, there are no ro^ more ancient than tbe 
Silurian. 

ON THE DBIFT DEPOSITS OF THE NOETHWEST. 
The wide-epread drift deposit of the Weat ia particularly oonqiicn- 
ons in the rolling prairies. Boulders are stunetimes found on its sur- 
face, generally from ledges far to the north, some of them bBving 
been brought 600 miles. As tbey are as large at their soutliemmoBt 
limit as at tbe northern, tbe transporting power can have lost none of 
ita intensity. The drift is the thickest near the Pictured Rocks, where 
it is 345 feet thick. At Cape Girardeau, above the junction of the 
Ohio and MiBsisBippi Rivera, it is the thinnest. It eitends with scarce- 
ly an interruption from the Mississippi and the Lakes to the Atlantic. 
From Zanesville, Ohio, to the Alleghanies, it is wanting. On tint 
eaMran slope of the first branch of these mountains it reappears, and 
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u &r u their eaatetn border is made dp of materials from this souTce. 
Near Lake Michigan appears a drift Jeposit as a Muff 12 feet thick, 
made up of 9 feet of sand, orei blue clay. This same deposit, where 
it Dcoors near Lake Eiie, has been considered bj geoIogiBta as a lake 
drift. It is important to estabtisli ila lacastrine origin from fossils 
contained in it. Mr. Desoi has succeeded in finding in it, on Lake 
Michigan, eight species of fossil shells, several of them identical with 
those now living in the adjoining lake. In an underlying stratum were 
reeda (one of which waa from an inch to an inch and a half in diame- 
ter, extending up into the sand), EqulsettL, and a piece of cedar, the 
locality having probably been occupied by a cedar swamp. There 
are no trees of this species st the present time withb many miles of 
the spot, and the nature of this deposit leads to the supposition of a 
depression and subsequent elevation of the country. To the south 
and east of Lake Michigan is a belt of Hat prairie of iresh-water origin. 
The rolling prairies ot the West, on the contrary, are of marine ori- 
gin, and probably antedate the flat. A few boulders are found on the 
sarface of the flat prairie, the presence of which might seem to be 
incompatible with this theory ; but they may have been deposited by 
ice, either in the form of icebeivs or groond ice. The main drift de- 
posit over the northern parts of the United Slates, Mr. Desor attrib- 
utes to the ocean. On Lakes Superior and Michigan the drift strite 
mn from northeast to southwest. One set, however, runs due north 
and south, and Is perhaps of a more recent origin. 

Mr. Desor remarked that it was interesting to observe the influence 
which geological causes have had in hxing the localities of cities on 
the Misaissippi and Ohio. The terraces of the npper Mississippi are 
very low and exposed to inundations, so that towns can only be built 
upon the blnff beyond. This limits the location of towns to those 
blnffi near the river. On the Ohio, on the other hand, the terraces 
have been elevated to the height of 50, 80, or 100 feet, and the citiea 
are built npon this alluvial foundation, having the drift behind them ; 
on die Misussippi they are built upon the drift ilaelf, so tiiat the 
banks of the Ohio ofibr the most eligible situations for settlements. — 
Proceeiittgt of the Boston Society of Natural IBitory. 

X&CEKT GEOLOQIOAL DEPOSITS. 

Ma. DxsORcalled the attention of the Society to the deposits of ma- 
rino shslls in Maine, on Lake Champlain, and the St. Lawrence, and 
to the question of their probable origin, These have been referred by 
geolc^isla to the tertiary deposits. Recently a deposit of fresh-water 
shells had been found on the borders of Lake Erie, and near Rouse's 
Point, about fourteen miles from Lake Champlain, he had not long 
since discovered marine shells of the same species as those found on 
Lak« Champlain and at Montreal, at a height of 310 feel above the 
eenand 310 above the lake. They were well preserved, most of them 
having the valves unseparated. It had been contended by soma geol- 
ogists that the shells found at Montreal could not be in lilu ftom ibt 
great elevation of the locality ; hut here they were evidently so. Siot- 
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ikr deposits to those on I^e CbunplaiD are found on Lake Ootuio, 
kt a level 80 feet lower. Hr. Desor has thus been led to the opinion, 
that the sea had once filled the 8t Lawrence, Lake Ontario, and lAke 
Champlain, being bounded on the east by a barrier along Lake 
Champlain. As the depoeita in these localitieB do not in the opinion 
of the geological party to which he was attached betoDg to the trns 
drift, tbej bad proposed for them the name Lmertneiaa deposits, and 
be hoped the term wonid be accepted by geologists generally. 

Prof. Rogers teroarked, that Ihrongbout New England, on the river 
eonraea, and on tlie St. Lawnoee, there are found airala of thin, lam- 
inated clays and sands, which had eiidraitly been tranqnilly deposited. 
During a visit to the Green and While Mountains, the past summer, 
be had aeea these layers at an elevation of 1,000 feet atKive the sea, 
following the outline of the country, and not containing marioe shells. 
He thought it improbable that there had been the coincidence of an 
elevation of these strata with the mountains and ridges where they 
are Ibnnd. He thooght it more philosophical not to suppose the for- 
mer existence of the sea tieyond ihe point where marine fossilb hsive 
yet been observed. As to ihe strata of the White and Green Moan- 
ttins, thej were not entirely explicable, bat thej may have been the 
lesolt of an extensive drainage. The name ofl^red hy Mr. Desoi be 
was very ready to receive, as applicablo to a local deposit. — Ptveeed- 
ingi of the BottoH Saeietg of Natural lEsloiy, 

OBIQIH OP THE QBEBH-SAHD OF NEW JEBSET. 

At a Meeting of the Boston Society of Natural History in Febru- 
ary, Prof. Rogers presented a theory to account for the origin of the 
green-sand of New Jersey. This sand is found under the micioseope 
to be sharp on its edges, and not rounded, or showing any aigna of 
attrition. It is in the form of small graoulea, like grains of gun- 
powder, of a dark olive, sometimes greenish color, from the presence 
of protoxide of iron. It contains silica, about fifty per cent. ; pro- 
toxide of iron, twenty ; alnmioa, sevett ; potash, ten ; lime and water. 
From its physical characters, Prof. Rogers was inclined to regard it 
as an original deposit. Had it been of mechanical origin, it would 
have contained conglomerates and been mixed with other minerals, 
which is not the case. Neither is there any green rock known ftora 
which it oould have been derived. His theory was, that at the lime 
when the southern part of the United Slates was sulKnerged, Uie 
green-suid was deposited from the Gulf Stream. The water he sup- 
posed to have been charged with soluble silicates of volcanic origin 
somewhere at Ihe South, perhaps in the region of the West Indies, 
which were precipitated aa the current reached the cooler latitudes of 
the North. Dr. C. T. Jackson said he agreed with Prof Rogeis in 
bis explanation of the green-sand deposit. The process would be 
similar to that of the drying of French green. He suggested IboT' 
mal aprings as another source iiom nhidi such a deposit might ba 
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TIDAL rBSNOHEHA. 



The following facia and deductinns respecling the action of tha 
^des are taken from the report of the leclurea of Lieut. Davis before 
the SDUthsonian Institute.* Changes are constantly goingf on along 
OUT coast of the ntntoet immrlance to the commerce and navigation <^ 
the cotiotry. At Sandj Hook, fbr example, it ia well IfDOwn that 
where there is now dry land there was in 1836 fort; feet of w ' 



and this in the maio ship-channel. In 1767 there was an open ship- 
ohannel from Barnstable Bay to the ocean, and as late as the besiii- 
ning of this century, in heavy storms, the sea occasionally raa£ a 



bieaeh over the same place ; but the procesB of construction under the 
law of tidal action has closed up this opening entirely, and the plac« 
is now an important part of Cape Cod. Other curious instances, de- 
rived from a comparison of the recent BurvejB with the earliest maps 
of our coast, have been noticed. Monomoy Point ie constantly ex- 
tending to ^e south. Considerable numbers of harbours and inlets, 
particularly along Martha's Vineyard and Long Island, have been 
' gradually closed and converted into ponds. In the course of a few 
years, the salt water in the ponds thus formed gradually gives place 
to fresh water. In some eases the botlom of these ponds is deeper 
than the hotlom of the adjoining ocean. This fact is one of interest, 
since it is found that the inhabited parts of sandy deserts, such as the 
oases of the Desert of Sahara, present similar depressions, the bottom 
of the valley heing, in seme instances, below the present level of 
the sea. During the changes in the formation of these ponds, they 
become the home in succession of salt-water, brackish- water, and 
&esh-waler animals, thus affording a beautiful demonstration of the 
eeolo|[ical formation of basins, such as those of Ijondon and Paris, 
10 wluch the remains of successive races of animals are found in a 
Ibssil state. 

Lieut. Davis has deduced from his numerous observations the law 
of tidal deposits, namely, that all deposits on the external coast are 
made by the incoming or flood tide, and that the increase of deposit is 
always in the line of the motion of the tidal current. Thus, if the 
tide moves to the north along any part of the coast, projecting points, 
which may serve as nuclei, are found to elongate in a north and south 
direction. This action is not conlined to our coasts, but applies to the 
explanation of phenomena noticed in France and Holland. Another 
important deduction is, that the deposits at the mouth of the harbours 
and estuaries (not rivers), known by the name of bars, are formed 
from materials deposited by the ocean. The action of the tide is that 
of otmstant deposition. Degradation of the coast is the effect of the 
waves and storms of the ocean. The general action of meteorological 
causes is to diminish the height of continents ai»d to transport their 
materials to the sea, while the action of the tide is just the reverse, 
and tends to keep up and preserve around the coast the materials which 
have been brought down in geological periods. In this way the belli 

• Sn intmal cf Scitntifie DUovern, \W>, p. MS. 
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OBEBRTATIONS UPON THE DEPTH, CUBSEITTS, TSMFEXATirBZ, 

AND TBANSFABENcr OF THE OCEAN, EXTENT OF THE GULF 
STBBAM, ETC. 

Tbi mAXunum depth i^ the ocean has nBrer yet beea aaeertuaed, 
and nevei csn be by the ordinaiy mode or Kuading. Capt. Rom 
adopted a method of obtaining deep-eea soundiDHa by Uirowing over a 
heavy neiffht to which a nnsJl line was atttached. By this means be 
succeeded m penetrating 4,600 bthoms (aboat 27,000 feel), when die 
weight broke off without reaching the bottom. Bottom has, howerer, 
been obtained freqaeotty at two and three thouaand fathoms. Experi- 
ments show that the great valleys of the ocean run at right angles to 
the langes near our coast. The basins of the southern hemisphen 
dip and rise alternately from the equator towards Ihe pole, causing 
very nnequal depths of water. 

Experiments made by Capt. Wilkes indicate that light penetrates 
the ocean to the depth of 80 &thoms (480 feel). The depth at which 
objects cease to be visible to the eye ia mucdi less. A pot painted 
white was let down into the water and ^e point of inTiaibilily marked ; 
upon taking it out the point of visibility was maAed, and the two 
were found to vary bat a fathom or two. In water at 36° F. the pot 
disappeared at siz&tboms; in water at 76^ F., at thirty falboma; in 
the Crulf Stream, at twenty-seven fathoms ; just outside of it, at twenty- 
tiiree fathoms. 

A report made to Lieut. Maury by Lient. J. C. Walsh, of some 
observationa on the Gulf Stream made in the schooner Taney, contains 
many interesting facts. He says, — "Though we did so much less 
in deep soundiags in the Atlantic than expected, owing to the rough 
weather, bad state of the vessel, and loaa of so much wire in the first 
experiment, nevertheless, the proving the ocean to have a depth of 
more than S,700 fa^oms (34,300 feet, or more than six statute miles), 
as was satis&clorily done in this first trial, is alone of mnch interest 
and importance. This vast depth, greater than the elevation of any 
mountain above the surface, and the greatest depth of the ocean ever 
yet measured, was reached without finding bottom, in latitude 31° iV 
north, longitude 58° 43' west, on November 15th, 1849. The wire 
broke at this length, 5,700 fathoms, at the reel, and this large portion 
of our supply was thus so early lost. It preserved the exact plumb 
line IbroQghout the aonndmg ; there was a steady, uniform increase of 
weight aud tension, with no check whatever during any instant of its 
descent, which proves that it could not have touched the bottom before 
the break. It had been very carefully measured and marked, so that 
the fact that the ocean here is deeper than 5,700 fathomt can ha relied 
upon as accurate. The lime occupied in the descent of the 6,700 
fathoms, at Ihe moderate rale it was allowed to go off the reel, was 
one hour and a half" 

The mode adopted in the deep-eea soundings is thus described : — 



" Ilie Ind need was bat lOlba. weight, with b Slellwagen ci»m fitted 

to it. Nothing else was attached to the wire, but a eiiuill instrument 
(weighing about 61bs.) invented by yourself for indicating the depth 
TOBcbed. I had tested this eeTeral times lo considerable depths, aad 
found its indications correct We had onboard U,300fsitlioraB of wire, 
weighing 3,0351ba.,a!lof the best English steel, of five different sizes. 
Every part was letited to bear at least one third more than the weight 
whion It was calcuiatei! to sustain. An extent of 7,000 falhoms of this, 
weighing I,8001bs.,care^lly measured and marked with small ooppei 
labels, was linked into one piece and wound upon an iron cjlinder 3 leet 
in length and 80 inches in diameter, the largest-sized wire being wound 
first, BO as lo he uppermost in sounding. Two swivels were placed 
near the lead, and one at each thousand fethoms, to meet the oanepi 
of twisting off hj the probable rotary motion in reeling up. Tba 
erlinder with the wire was fitted to a strong wooden frame, and ms- 
chinerf attached — fly-wheel and pinions — to give power in reeling 
up. Four men at the cranks coula reel up with ease, with the whole 
weight of wire out. The whole apparatus could be taken apart and 
stowed away in pieces. It being so large aod massive, this was indift- 
pensable in so small a vessel as the Taney. When wanted for use, 
the frame was put together and secured to the deck ; the reel hoisted 
up from below and shipped in its place ; a fahleader was secured to 
the laflrml, being a thick oak plank, rigged out five feel over the stem, 
havmg an iron pulley fitted in its outer end, and two sheet-iron fenders 
of eemicirculai shape, fitted under it, to g^ard the wire from getting 
a short nip in the drifriog of the vessel. The wire waa led aft, from 
the reel over the pulley, which traversed freely in the fairleader, and 
passed between these fenders into the water." 

The investigations upon the under-currents were few in nomber, and 
none were made in the Golf Stream, but enough was done " to war- 
rant the conclusion that the under-currents are generally stronger, set- 
ting in various difiarent directions, than those of the sur&ce." The 
following was the mode practised for testing the under-currenls. "The 
surface-cnrrent was first tried by the usual mode (a heavy iron bottle 
being lowered from a boat lo the depth of 80 bthoms) ; then, for the 
trial of the luider-current, a large chip-log, of the usual quadrantal 
form, the arc of it measoiing full four feet, and heavily loaded with 
lead, to make it sink and keep upright, waa lowered by a light but 
jlrong line, to the depth of IS6 fathoms ; a barrega waa attached as a 
Soat, a log-line fastened to this barrega, and the rate of motion of this 
float, as measured by this log-line and the glass, and the direction as 
shown by a compass, were assumed as the velocity and set of the un- 
der-current. No allowance was made for the drag of the barrega, 
which was always in a difierent direction from the amrbce-current.'' 

The temperature of the water at various depths was also a matter 
of investigation, and the following are some of the results. May 13, 
water at sur&ce, 75° ; at 50 fathoms, 76° ; at 100 fathoms, 09°. May 
13, at surface, 77.6°; 50 tathonw, 76.5°; 100 &thoms, T4.5°; 600 
&lhoms, 52P, May 14, surface, 77°; 1,050 fathoms, 49^. M^ 18, 
■ur&oe, 70°; 100 &thoms, 05°. In crossing the Gulf Stream, at 8 
S3 
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A. M., die Mter U miTftee ma tt 66°, Bir M° ; at Q, 73'>uid A3<>; 
U 10, 76" and 66° ; M 11, 77° and Sff*. EnWriDf; the Gnlf 9tteam at 
3T= Sa* N. lat., 71" 96' W. long., aad letiiag it in 36= 16' N, lat. 
ud 7lf a?' W. lon^., Ihey found a breadth of 71 miles for the Gulf 
Stream between those points of latitode and longilnde. On May 39, 
in 33° &8' N. lat., 7Sf W. long., " the cuirent waa tried at the depth 
to which the kettle wae lovered, 80 falhoma I fooud it tended in 
the BBme direction as that at 136 fathoaia (oonnter to the BaTfac»«iiF< 
rent), bat at so amall a nte that it could hardly be meBBored; nM 
flwre than one tenth of a knot per hoiu, the float iDOving at only this 
mall rate, being but one tenth of the Telocity at which it had moved 

dbefbrewfaen tryinr atlS61atfaoiiM. This indicates that the kettle 
joat penetiated the ander-ounent ; and thos, by th 



01 its point ol 

the Gtdf Streani a second time the water at BDr&ce at B A. M. ' 
71.8°; at 60 fktboma, 71.8°; at 100 do., 67°; the air 70°. At 9 
A. H., at sar&oB, 73° ; 10 A. M., at Bnriaoe, 77.6° ; II A. M., at 
•m&oe, 7B.fP; IS A. H., at aniface, 78.6"; 50 &thams, 77.6°; 100 
do.,73.G^; theair,79>. 70° was the highest temperature found, when 
at the stnie time it was 77° at 60 fethoms, and 74° at 100 fothoms. 
Its Telaaity,asieUWasincnMnna' this time, was 3.6 knots per hour, 
setting; N. 77> E. We |ret out of it in lat. 36° 42' N., long. 73° 10* 
W., bearing from the point of enttutce N. 16° £. distant 78 niila ; 
78 miles, theiefore, appeals the breadth between these points of latt> 
tnde and longitude. After leaving the Gulf Streani the water main* 
lained an aTenge temperature of 57* until we reached New York." 

As to the extent of the Gnlf Stream the writer says: — " Wedis- 
earerad the hot watcm of the Gulf Stream eztendiog as fat east as 
73° W in a Istitude so far south as 33° SQi. You will notice that 
whenerei we reached that longitude in oui various tracks between the 
btituftea of 33° 30* and 34° north, we experienced a sudden chance of 
as mudi as 6° and 6° in the suttee temperature, 70° to 76°. This 
moat be a branch ch' oSset thim the Gulf Stceam, being so far to the 
eastward of the limits hitherto given to it in those latitudes. The 
enireDt was found to be one knot per hour setting W. N. W., and the 
Buder-cuireDt at 136 iathoms, tme Knot aetting to the east. 

" Out meBHUremenls by the hydrometer show that in some parts, if 
not in most parts of the ocean, the water is apecifically tighter at dej^ 
than at the surface, when reduced to like temperature, the oonectiolk 
for this difierence being applied. I found on one occasion the follow- 
ing large difference; — Chi Decembers, at surface, 1,038.6 (distilled 
water as standard, held at 1,000); at 300 fathoma, 1,038.4; at60O 
frthoma, 1 ,037.3 ; all at 60" temperature. This vras in latitude 31° 42* 
north, longitude 38" 13' west. The specific gravity generally found 
at Bnrfaee appears about 1,038.4 at 60P temperature ; and this apecifie 
gravity at sur&ce appears, according to our record, more variable than 
that at depths. The greatest traniparency of the water observed was 
seventeen fathoms, being able to see a large lead, peinlod white, at 
that depth, lliia was in latitude 31° 4' N., longitude 66° 36* W. 



and, though ita daily fluotuatians agreed well, this dificrence steadily 
incieBBed mitil, bf uie time ws got back to New York, seven months 
after, it had reached as high b> bis tenths of so inch above it ; thus 
aoqairing an emn of very nearly one tenth of an inch a month. "Hiis 
leads me to doubt whether this ingenious instnimeDt can ever be suf- 
ficianily tmsted la take the place of the merearial, though it is so 
much to be desired." 

OF 



1 very obvious and 
simple principle, via. that frinn whatever part of the ocean a canent 
was found to tun, to the same •pt.rt a current of equal volume was 
obliged to return. Upon this principle was eslabliahed the whole 
ayatem of currents and coiinter-ourrenls. It is not necessary to asso- 
ciate with Dceanio currents the idea that thev must of necessity, as on 
land, run from a higher to a lower level. So for from this being the 
case, some currents of the sea actually run np hill, while others run 
' on a level. The Gulf Stream was of the first class. The bottom of 
this stream he bad shown some years since to be an inclined plane, 
running upwards. If the Golf Stream was 300 Ikthoms deep m the 
Florida Pass, and but 100 fathoms off Hatteras, it is evident that the 
bottom would be uplil^d 100 fathoms within that distance, and that, 
while the bottom of the Gulf Stream was up hill, the top preserved 
the water level, or nearly so. The currents which nm from the At- 
lantio into the Mediterranean, and from the Indian Ooean into the Red 
Sea, were the reveree of this. Here the bottom of the current was a 
water-level, and the top an inclined plane running down hill. Tfag 
Red Sea, for example, lies for the most part in a rainless and riverlesa 
district. It may be compared to a long, narrow trough. It is about 
1,000 miles long, estending nearly north and south, from lat. ISf oi 13= 
to^e parallel of 30° N. The evaporation from its surface is imntense, 
and may be safely assumed to equal a rate of two tenths of an inch 
per day. Now, if we suppose the current which runs into' this sea to 
average bom mouth to head 30 mites a day, it would take the water 50 
days to reach the head of it. If it lose two tenths ot mi inch from ita 
■urboe daily by evaporation, by the time it reached the Isthmus of 
Suez, it would have lost 10 inches from its surface. Thus the waters 
of the Red Sea onght to be lower at the Isthmus of Sues Ihaji at the 
Straits of Babelmuidel. They onght to be lower from two causes, 
via. evaporation and temperature ; for the temperature of that sea is 
necessarily lower at Suez, in latitude 3iF, than at Babelmandel, in 
latitude 13°. To make this quite clear, suppose the channel of the 
Red Sea to have no water in it, and a wave ten feet high to enter the 
straits, and flow up this channel at the rate of 30 miles a day &r 50 
days, losing daily by ev^ioration two tenths of on inch, it is easy t* 
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pnoein thtt M the rad erf" the fifiwtii dmj it wodU not be m higfc, hy 
10 incbem, u it wm the Snt daj it ecoiinenced to flow. The top of 
Ihi* M«, thaiDlbre, ia ftobMf an iDclioed p1«w. Bat the aalt water, 
which baa lost ao much of its freshness by er^Knalim, becomea 
aaltOT, and therefoio heavier. The ligblex water at tbe Miaits caonol 
baiaoce tbe beavisT, colder, and saltei water at tbe isthmiu, and there- 
fore tbe heariei water most eitber mn oat as u Ditder-euTrent, or it 
mnst deposit ila sarplus salt, and thos gndnalljr make tbe bottom of 
tbe Red Sea a salt bed. As wa know tbat tUa latter procew ia not 
going on, we infer that tbete is traia tbe Red Sea an nndeT or oater 
current, as from the Mediterranean tbrough tbe Stiaiiaof Gihialtar. 
The rivets which discharge into tbe Mediterranean are not sufficient 
to supply tbe waste of evaporation , and it is bj this under-current that 
the salt cairied in Itchu the ocean is returned to it again ; were it not 
BO, the bed of that sea would be a mass of solid salt. Thus it ia tbatbj' 
a ayatem of compenaationa the equilibiiam of tbe seas is ntaintained. 

Lieut. Maur; said tbat be bad noticed this &ct, that, inasnach aa 
llie Gulf Stream was a bed of warm water, lying between banks of 
cold water, the warm water was lighter, and Ihereibre the suriace 
of the Gulf Stream was in the shape of a double inclined plane, like 
the roof of a house, down which there waa a shallow sarlace or roof 
current, from the middle, towards eitber edge of tbe stream. This 
&ct had been confirmed in a singular way; a person who bad been 
engaged on tbe Coast Survey, with observations on tbe Gulf Stream, 
had noticed tbat, when he tried the current in a boat, be found it some- 
times one way and sometimes another, but scarcelj ever in the tme 
direction ; wbereaa the veaael, which drew more water, showed it eon- 
Mantl; in one direction. 

Lient. Maory also called atlenUon to this remarkable fact, — that, 
tkoti^ there be well-kDOWO cuircnls which bring immense volumes of 
water info the Atlantic, we know of none which carry it out again , and 
which, aeoording to the principle before stated, ought to be found mu- 
lling back from that ocean. The La Plata, the Amazon, the Missis- 
sippi, and St. Lawrence, with many other rivers, run into this very 
Binall ocean, and it is not probable that all of these wateis are taken 
up from it again by evaporation ; " yet the sea is not full." Where 
does the surplus go! The ice-bearing corrent, from Davis's Stiaits, 
which is counter to the Gulf Stream, moves sn immense volume of 
water dovm towards the equator. The ice-bearing current which runs 
firom the Antarctic regions, and passes near Cape Horn into the Atlait- 
tic, and the Iisgullas current which sweeps into it around the Cape 
of Good Hope, both move immense volumes of water, and bear it 
aloag also towards the equator, This water must get out again, or the 
Atlantic would be constantly rising. A part of the Gulf Stream mns 
around North Cape into the Arctic Ocean. The thermal charts now 
in process of construction, under the direcliou of Lieut. Maury, at the 
National Observatory, prove this, as also do Uie charts of Prof. Dove, 
of Berlin. But this current probably performs ita circuit of the Arctic 
Ocean, .and returns to the Auantio with increased volume. The great 
rivers of Nortbtm America, Asia, and Europe, that enqi^ into the 



. 3 iizodb, Google 



Ftomq Oeean, as well aa the onTrent from tbe Puifie into Bchrinf "a 
Straila, all Boureea of lapplri eerre, in the opinion of Lieut. Maunr, 
(o awelt the cairent down ftoni fiilfin'e Bay Ihtoogfa Davis's Straits 
into tbe Atkntio. 

That Aero ms an open water eonunanication, aome times at least, 
irom Bebiing'n Strait* to Baffin'a Ba;, had been all but proved b; the 
results of inTestigations undertaken about ten years ago, at the Na^ 
tianal Obserratory, with regard to the habits, migrations, etc., of the 
wbale.* These investigations were conducted in such a manner as to 
dtow, by a glance at Ihe chart, in what parts of the ocean, and in 
what months of the year, whales bad and had not been seen. These 
iDvestigations soon led (o the discorety, that to the Right Whale the 
equator k a wall of fire ; that that animal is never found near it, sel- 
dom or .nerei within a thousand miles or more of it on either aide. 
This fact indnced Lieut. Maury to inquire of the whalemen, whether 
the Rigfit Wbale of the northern and of the sontbem hemispheree was 
tike same animal. The answer waa " No." The Right Whale of the 
latter region, as described by these men, is a small pale animal, tbe 
largest scarcely yielding more than 60 barrels of oil. Whereas, that 
of tbe Dortbem region is a large daA animal, yielding fieqnently to 
tite single fiah upwards of SOO barrels. About this time a whale ship 
retaruM from a voyage throurii Behriog's Straits, where she also 
found the Right Whale of the North Facific. This feet induced the 
further inquiry, as to whether the Right Whale of Behring'a Straits, 
and the Right Whale of Davis's Straits was tbe same animal. For 
since the fact has been established that tbe Right Whale of the North 
Pacific could not cross the equator, and therefore could not get into 
the Nortit Atlantic by either of tbe Capes, a reply in tbe affirmative 
to this inquiry wonld be anotber link in the chain of cirenmstantial 
evidence going to prove the existence of a so-called Northwest Pas- 
sage. The anatver from the whalemen in this instance was, in e%et, 
" We have not had an opportunity of comparing the two animals, ex- 
cept after long intervals, but, so lar as we can judge, tbey are tbe 
same fi^." So &r as the other &cts go, it would appear probable 
that there is, at times at least, an open water commnnication between 
the two straits ; for the instincts of the whale, one might suppose, 
would prevent him Irom sounding under ieebeigs, neither could he 
pass nnder barriers of great depth or breadth. S^ing that water runs 
throagh Behring'a Stratta from the Pacific, as w^l as ronnd the 
Capes, into the Atlantic, where, therefore, was the escape-current 
from the Atlantic ? The trade-winds, Lieut. Maury was prepared to 
show, were the great evaporating winds. They were the winds 
which, returning from the polar regiona, deprived of all the moisture 
which the hyperborean dew-points could comprcas from them, Urst 
came in contact with the sudaee of the earth, and consequently with 
an evaporating surface, when they were first felt as trades, and where, 
Uieretbre, they were dry winds. Now could the vapor taken up by 
these winds so increase the saltness of this sea in the irade-wiid 

* Sh i-nnuai if Scientific Dlfixixcry, 1860, p. IBS. 
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ngioo M W make lite wtier thare, dwogli wMmm, 7* ifadfaBDy 
bovria ihaa that below, md *bo tbm ihu within the ragioOB M n»- 
■ble winda ud " ooiatut pndpitatko-" If aa, migbt we not ban 
the Mwinaljr of a warm nider^niTTeot in the South Atlantic Ocean, 
fin that waa the only place of escape fin a coanteT-cnnait fmn the 
Atlaatio! — JVMMdJn^ <^ the Amerktm Atiodaliim, Oiarktton. 

GREAT ABTSEIAM WELL O? BA7AKU. 

Ill 1839 the boring of an aitenaa well waa comnianoed neti the 
Batha of KiMinsen, in BaTiria, with a view of finnithing the lalt- 
worka of that phwe wiih a aapplr of Mlina water. From the period 
lefamd la, the woA hia been praoeeuted at iDterral* nntil Aognat IS, 
1860, when, the anger having penetrated the earth to the gnat depth 
of l,S7Bi feet, a odomn of aalt water waa foM«d oat with each pio- 
digiooB fotce aa to elevate it 5S feet above the nirlace of the gioond. 
1^ water, of remarkable cleameae, inues froiD the soil with a tem- 
perature of 00° F., enlarged with 3) per cent, of pure aalt, it the rata 
«f 100 cubic feet per nuntite. The force with which the column of 
water ia ejected to the height stated is doe in great part to a source 
of pnre carbonic acid gu, which was met with at the depth of 
1,680 feet from the surface, at the JHuetion of strata of gSHpsuro and 
aandalooe. In fact, obaerTationa made during the pTogress of the 
work seem to show the existence of a stratem of carbonic acid gas, 
nnderljing the whole valley of KisBiogeo, aod imparting 10 the 

S rings in the vicinity n peculiarly piquant and pleasant character. 
ie saline valley in which Kiseingeo is situated stands at an elevation 
of 690 feet above the level of the Baltic. "Hie stratification of its 
rocks from the surface downwards, as it has been revealed by the snc- 
oeeaire borings, is extr^nely aimple. The boring implements first 
went through 1,340 feet of variegated sandstone, then through 350 feet 
of sandstone of the Voeges formation, next through 150 feet of mag- 
nesian limestone (Zecbstein), and lastly through 1381 feet of rodi 
salt; thus reaching a total depth, as betore staled, of l,S7ei feet. In 
■ the latter, or rock-salt stratom (which is presQmed to be 1,000 feet 
thick), a pore saline source ia farmed bj soluliOTi of the rnck-salt 
in water. This solution has been found to hold not lees than 37^ per 
cent, of salt, and as there is little likelihood that the; would be able 
to penetrate into the rock beyond 30 feet deeper, to that extent the 
perfitratioD is to be poshed, and the well completed by the end of 
this year. When the entire work shall have been completed, Si 
cubic feet of brine per minute, free from iron and all other mipunttes, 
capable of yielding 50 Ibe. of crystalliied salt, wiil be conveyed to the 
boiling house for crystallization, carrying with it a temperatare of aa 
mnch aa 9SP F. , which it will bring up from a depth of 1,900 feet. 

This well, if we except those reported to exist in China, is the 
deepest hitherto completed. Its whole coat, from first to last, will 
anwunt to £ 6,660, including the fixtures requisite for its present nse. 
Dniing the first 11 years of its progress, 800 feet only were bored 
Ibrongn the lodts, and the work was often suspended and interrupted 
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In the conrne of tbe operations, two dietiDet salt Btnta were gone 
tlnoiigh, tii 293 and 1240 feel deptiu, with the teepecdve temperatures 
irf 60° and 66° F., and 11 and 2i per cent, of salt. 

AHTESIAN WELL AT CHARLESTON, S. C. 
The artesian well at CliarlestoTi, S. C., has attained a depth of 
SS2 feet ; the last 19 feet perforated were through a stratum of argilla- 
eeouB slate, intermixed with granite boulders. This depth is not ex- 
ceeded by any similai work in thia country. Tbe temperature here, 
as well as in other paita of the world, has been found to increase giad- 
natty as we proceed downwards. Experiments made with the self* 
registering thermomeler, under the direction of Mr. F. S. Holmes, 
show tbe average temperature at the present depth b> be at least 
821" F. The mean temperature at the aur&ce is 65^ F. This m- 
crease is not altogether uniform with the lesolls obtained in the arte- 
sian well near Paris. There the depth ia 1,900 feet, and the mean 
temperature at the bottom, 83° F. ; at the surface, Sl°.l. The 
bore of the well at Chail^bm having been found to be too small, the 
workmen are now engaged in enlarging it, to nearly double its fonner 
dimensions. At the meotiog of the American Association in Charles- 
ton, Mr. Holmes exhibited numerous specimens of fossil Foraminiferta 
obtained during the excavations, which far exceed in size any at prev- 
ent living apon our coasts. — Editors, 

OIT THE ORIGIN OF SALT AND SALT LAKES. 

At a meeting of the Boston Souety of Natural History, Prof. H. 
D. Rogers presented a cooiaiuaicatioo on the origin of salt and salt 
lakes. He thonght that there was ao intimate connection between 
the present basins of salt water and the esisting distribution of the 
earth's climates, — a connection whicih, fuliy established, promises to 
afford DB, through a tracing of the distribution of the ancient sal iferous 
deposits, much insight into the climates of the earth in the past peri- 
ods. A sound geological theory leaches that the original source of 
the salt of the ocean, and of all tiie salt lakes, was in uie chlorides of 
the volcanic minerals and rocks of the earth's crust. The action of 
the descending rain is to decompose these rocks, and to dissolve and 
float away inio the receptacle of the sea the soluble salts which they 
conlatD. The geological revolutions shifting at successive times the 
waters of the ocean from their bed, have laid dry a portion of the sedi- 
ments, leaving behind a part of the sea-water to be evaporated, thus 
impregnating the strata with its saline ingredients. Thus we find, 
that ail the marine deposits, however far removed at present from any 
ocean, contain an appieci^le quantity of sea-salt. The amount of 
salt in the ocean, if spread over the dry land, woo Id form a stratum 
several feet thick over the whole surface. 

Prof. Rogers conuders, that all salt basins mnst have been Cas- 
pians, seas without outiets, where the dissolved salts have been stored 
up ; all such seas ate mots or less saline- As the Caspian Sea i* 
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•nift»e change, and giadoall; having baoouie fw; Btlt fian mmimiw 
tiUion in B oontiactiDg baaiD. Bat this canoot axpUin IIm ooeum&M 
of aiit Uke* aereial thogsand feet abore the aes-leTel. He thinks tlM 
fonnatioa of theae salt lakes depend* on the laws of olimaiology. In 
tboae aooaa of the cuth'i ■ornoe wheoa the erapmalion i* gnater 
tkao the fall of rain, and b ihooe M>]^,we find mieh aalioe lakes. In 
tb« Weat of Europe, the M of nin m gnftttt than the tnfonHoB t 
in the EaK the epponle ia tnie ; in the Tatter we find sdt lakes aal 
bMJns. In South Ameiioa there is a oterailing wind frooi east 1« 
weal, the moistnie of whioh is stopped bjr the Andes, on whoae west- 
em nde, in Peni and Chili, hardly any rain falls ; amid this skoOMire 
enporation, we find salt lakes. In the eoathsrn r^en of Soath 
America, the prevai lint wind is from west to east; iu rooiBtura is 
also stopped by the AiMea, bat by the weslen dope ; heooe, on the 
esst, we have the arid pUoa of SoDthent Pstagonia, when ate also 
found salt lakes. The same may be noticed in Caliiomia. The eon- 
Btant drainage of cirevmjaaent distriets his been bringing into insn- 
lated besins &esh aoMssjona of aaUne matter dissolved or leached 
away fitom the stnia over wlueh they flow, while ihe evsporatian ui- 
der an arid climate, eanying off the sttridtis water, and preventing ila 
flawing on into the general ocean, baa been the means of aconmnlat- 
in^ in these teceptt^es this constantly growing aupply of nil. By 
this eqnilUiriani between the drainage of a region and the evaporation, 
the waters become at last so atron^ly impregnated as to deposit ot 
cijslallbe the salt npon their margins. Following up the same gen- 
eral fact of the inceaMUit solution of the rocks, we l^hold in the sea 
itself a basin like the other salt ones, which has no outlet for its sqT' 

C. supplies but beck again by evaporation Into the atmoephera. 
king, then, at the primeval condition of an atmosphere of aqneoos 
Tapor just after the period when the earth'a general temperatnre was 
incompatible with this state of water, it was a fresh ocean, and not a. 
salt one. 

Prof. Agasaiz remarfced, that (he bets and views nnfUded did, as 
the author aaid, furnbh a new means of interpreting the ancient cli- 
mates of the globe. From the fossil vegetable and animal organic r»- 
mains, geologists have long felt themselves provided with sensitive in- 
dexes of the past temperatures of the earth at diffirent periods, but 
never until now had thej been supplied with a hygrometer. This, 
Prof. Rogers had famished. 

In further confirmation of these views. Dr. C. T. Jackson stated, 
tlut the water of the River Jordan was found upon evaporation to con- 
tain the same ingredients as the Dead Sea into which it flowed. 

PETRI FACTION. 

Serres and Figcibr have discussed the ccffiditions necessary for tha 
petrifaction of animal aubetanees. They must be immened in «»• 
ter containing either large quantitiea of lime-salts, or ulicates. The 



pMperties of the enimal salManceB thenuelvea m not withMt infla- 
enca ; when of s somewhat persistent nature, Ihev ere tisuoJIj petri- 
fied by means of lime-salts, wbiie, with unstable iUMtanoes, the petrir 
faction is effected chiefl? with ulicates. The authors are of the 
opinioo, that the process of petrifaction is still in operation, and in 
sopport of this view bring forward a number of observatione made on 
theahoreaof the Mediterranean. If ahella are left upon the beach, 
they gradually undergo) decomposition, but are not petrified. At a 
certain distance from the shore, the hollow and prominent parts of the 
surface are worn down, and at length disappear; the sand collects 
and hardens in the cavity of the shell, smaller shells being sometimes 
aocideutally inclosed. The calcareous mass, which, by the gradual 
process of substitution, Is ultimately precipitated throughout the whole 
substance of the shell, foima a centre of attraction for ait the salts held 
in the surrounding water, which are accordingly deposited in a crys- 
talline Blale upon both the interior and exterior of the shells, forxniog 
cryBlalline cases of carbonate of lime oflen very regular in structaie. 
Thus the lime originally existing in the shells is dislodged and re- 
placed again. All species of shelb, however, do not aaSei the same 
transformation. The shells of the oyster and the peclen receive the 
petrifying solution chiefly between their lamellie, and are thus 
Bttengtbaned and more closely assimilated to stone than in their 
natural state ; some of the shel& witii thin valves become coated with 
a species of calcareous cement, which fastens them together in the 
'a primeval shells, The Ostrea edulis is often 



covered with a crystalline coating of calc-spar, which renders il 
thick as those petrified in rocky masses. When the process of petn 
faction is complete, no vestige of the original structure of the shell re 



mains. When shells, which have been thus petrified, i 
with water containing o^anic matter in a state of petrifactioit, their 
snrlaces venr often assimie a black or dark-bine tint, arising from the 
formation of sulphide of iron by the action of the reduced anlphates 
upon the sesqnioxide of iron contained in the shells. In the same 
manner as the process of petrifaction is still in operation, the fbrma- 
timi of fossili&nras sandstone also proceeds witiioot ceaaatioD. Mames 
of ^ell, more or less petrified, lying buried in the sand of the Medi- 
teiranean, are penetrated by a clay, under the influences of which 
they are hardened, as if by Roman cement. Masses of metal, lying 
in tbe water, also form nuclei, around which the bases of the salts 
dissolved in tbe water are aggregated with muscle-shelis, sand, and 
the oxide of the metal, thus forming the basis of a rocky formation. — 
Jamaon'i JoumaL 

THE DTKAHICS OF EAETBttVAKES. 
In the transactions of the Royal Irish Academy, Mr. R. Mallet pub- 
Msbm ft treatise, " On the Dynamics of Earthquakes, being an Attempt 
to reduce tfaeii observed Phenomena to the known Laws of Wave Mo- 
tion in Solids and Flnida." As clearly as the subject will permit, we 
shall endetrooi to give an abMiact of the general thearf. 
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Mr. IfaDet't inqoir^ e o n in iwiw with • d BMUUHi i ti oB of (In w » 
of tho rotaT7 or Torticd metioa mppoaed to be pecnliai to eaith- 

n'toa i one of the moat lemuktble inttuiee* i4 Ihu moremeat j> 
mentHKied b]^ Sir G. Ljell, where the opper etones of m aqmiie 
pedestal ue deeeribed w hafine been tamed louid Mrenl inehcB fnoi 
their pboe without blling, whue the lower hloeka retained dieir origi* 
nal poaitioo. Ao aoalogona caae is cited bj Darwin ; the bcttrewee 
of the Cathedral at Conoepdon were twiated, m to apeak, dean off 
from the walla, while the walla theaMriiea nmaioed atandine, and 
oomparatiTely oninjnred. Avnming the Toitical theory to ne the 
true ODe, the nrtuy forae soffieient at ita centre to displace each raat 
manea of muonry would be inooDceiTably great at a few hundred 
hat distant ; so great, indeed, that nothing could reaiat it, and the 
Iraoiendoaa phenooieaa of earthquakes would be a thonaaod tiaaaa 
more terTU>le than they already are. Mr. Hallet in briaf tc ' 
that the effects described can be Mtisftotoiil^ aoo 
grounda. " I aaaame," he obaenea, " Dothiag n 
nnivetaally admitted, — that daring eaiUiqnakea a motian of BOnwaort 
lakea place, by which ihegnmnd itself, and all ot^ectareatinfupcoi it, 
areatukMi, or moved backwards and forwaids tqr an alternate horiaoii- 
tal motion, within oertain Umita, wbteb, for all pieMBt erideDce to ths 
contrary, may be a atnighl4ine rootioa, though poosiblT TariaUe in 
direction at diflbtent and sometinMS closely sncoeaaiTe timea, and the 
velocity of which ie soffi^nt to throw down or disturb the poaitiaa «t 
bodice BuppoTted by the earth, through their own inertia." Whether 
a building ^all be twisted roiind ih completely overturned by the pro- 
gresaive motion io a straight line depends on the centre of gravity of 
Uke edifice. " The eflfect of the reedliiiear motion in the plane of the 
beae," we read, " will be to twist the body round nptoi ita bed, or to 
move it laterally, and twist it at the same time, thoa ceMveitiog tha 
rectilinear into a curvilinear motioa in apaoe." Next we have tha 
queatiDD as to whether the motion is alternate backward and forward, 
by which, aa eome have aaaumed, displaced obiects ^ould be restored 
to their former poeition. But as the back sCrote cannot be ao power- 
ful aa the forward one, it nocaaaarily fails to move the disturbed bodiea 
fiem the situation in which the forward stroke left them. This gen- 
eral view ia not affected by the fact of bodies being ooosaion^y 
thrown down in opposite directiona, — aa the- east and west walla of a 
building ; avch anomalies are to be explained by diflerencea of remal- 
%, weight, or connection, or simply by the rehtrn of the seoondsiy 



The only conceivable alternate motion that answais to all the tus 
enmstancee observed in earthquakes, ia that of on elaitic corrqtnatum; 
in oiber words, a wave of elastic compression, passing along through 
the crust of ^s ear^, in parallel or mieiaecting lines. B^rthqn^ 
shoeks originsie either on the land, or under the ocean, the latter be- 
ing the most disastrous in tbelr consequeneea. " When dke original 
impulse comes from the land, sn elastic wave is pM^agated ihrangfa 
the solid oiast of the earth, and through the air, and binsssitted finnt 
the former to the ocean water, where the wave is inally apant aod 
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Int When, on the other hand, the origins) impulBB comes tram tfie 

bed of the deep ocean, three sorts of wares are formed and propagated 
■imultaneousl J ; nunety, one, or several Buccessively, through tha 
land, which constitute Ihe true esrthquake shock or shocka ; and co- 
incident with, and answering to erery one of these, one or more wavsa 
are formed and propagated through ^e air, which produce the sound 
like the betlowing of oxen, the rolling of wagons, or of distant thun- 
der, accompanjring the shock ; and a third wsie ia formed and propa- 
gated upon the surface of the ocean, which rolls in to land, and leachea 
It long aAer the shock or wave throogh the solid earth has arrived 
and spent iUelf." While the impure is passing under the deep 
water of the oceeu, it gives no trace of i(s progress at the Boifaoe, 
in all probability ; bat as it arrives in soundings, and gets into watew 
mora and mora shallow, the undulation at the bottom, Uie oreat of the 
earth-wave, btings along with it, — caniea npon its back, ss it were, 
— a correeponding aqueous undnlation upon the eurfoce of the water. 
This, which, adopting Airy's nomenclature, might be called iheforttd 
MtMcave of earthquakes, fass no proper motion of its own ; it is simply 
a long, low ridge of water, pushed up at the sur&ce by the partial 
elevation of the bottom immediately below it, this latter elevatioR 
travelling with such immense velocity, that the hillock of water 
pushed up above it has not time to flow away laterally, and reaseoms 
Its own level. Thus, then, the earth-wave below, when in ritaUow 
water, ii attended by a small forced sea-ware, vertically ovei it, npon 
the Biu:&ce of the sea, and these two reach the inclined beach or shoie 
at the same moment ; but as the beach is so inclined, and the forced 
sea-wave, as well as the earth-wave, ara long and flat, and the velo- 
aty of the latter very great, the earth-wave, as it wera, slips frmn 
under the Ibrced sea-wave at the moment of i«aching the beM^, which 
it for the moment elevates, by a vertical height equal to ilB ovrn, and 
as instantly lets drop again to its former level. 

" Besides the sniface ocean-wave, a ware of sound will also be 
propagated &rough the water, and reach the land long before the sur* 
face-wave arrives. The sound of the earth-wave, on the contrary, 
travels with it, and is heard on doie at the same moment that the 
shock is felt. It seems hard to believe in this literal wave-like mo- 
tion of rigid earth and lock, yet science teaches that the intermobility 
of particles ia not only possible, but actually takes place. The vibra* 
ttons of the air of a drawing-room shake the solid walls of the house, 
vrbea a tone is played npon a pianoforte, or otherwise the tune could 
not be heard in en adjoining honae. Captain Kater found that he 
could not perform his espenments npon the length of the seconds 
pendulmn anywhera in London, fiir the solid ground everywhere vi- 
brated by the rolling of carriages, " See. In marshy ground resting 
on sand^one, the vibrations caused by the passage of a railway train 
have been perceived at a distance of 1,100 feet laterally, but vertically 
they cannot be detected through sandstone beyond 100 feet. Honses, 
towers, and tall chimneys rock with the wind. " Salisbury spira movea 
to uid fro in a gale more than three inches from a plumb hue." On 
removing the props of exhausted coBl-Beams, the suinrincundKnt mass 
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■iiJn with tnmeitd<raa noiM mnd Tioleooe, oftn ttken (to u endi- 
qnike ihook. " At the lattST end of ]»M oeotaiy, one or more of the 
ffmt Tertickl aod impoM stone* of Stonebecge Boddenlj fell itnra ; 
Uw coDODnioa inodDced a wave, which wu traumitted around in 
ereiy direction, tiko that tipon a pool of water into wbioh a pebble 
faaa been dropped, and the sbock nit in all the neigkbonriDg hamleta 
was BO great, that for eonie Unw, ontil the oanu was diacoreivd, it 
waa thiwriit to bare been an earthquake, as in hct it waa, thoof h not 
ptodueed1>j the naoal oaosea. So, abm, when the gn» powdet mag< 
aaine waa blowo up dmi Conuma, at the ccMiclasion t^ Sir Job) 
fifoon'B letieat, the gronnd rocked aeoeibly for miles away, and the 
wave waa Mt at a diitanoe before the soniid of the explosion waa 

geoeiallf known that an earthquake ia frequently accompuied 

■tnrbaiiee of the ocean, which at times does great misebief at 

es fiu tram the centre of the shock ; more so whei« the land alcnieB 

loally to the water than where it is precipitous. " It is remukar 



K Darwin, " that while Talcahuano and Callao, both sitD- 
h< ~ ■ ■ ' ■ 



bvadi 
plaoea 
gradi 
lie," 

ated at tbe head of large diallow bajrs, have suffered severely during 
every earthquake from great waves, Valparaiso, seated close to the 
edge of pnwHiDdlj deep water, has never been overwhelmed, though 
ao oAen ahaken 1^ the severest shocks." Many readers vrill remem- 
ber that the great earthquake at Lisbon was followed by a huge wave, 
whi<^ cams rusbing in fhnn the sea some time afterwards, and feai- 
folly aggravated the previous alarm and destmotion. The focus of 
the shock was forty miles from land, and the wave waa finlj feet ia 
height; it swept three thousand persons off the quay, to which they 
had betaken themselves to he out of the way of foiling buildings. An 
attempt has been made to account for the eiSect produced, by suppos- 
ing tluU the foiling in of a vast cavity in the ocean bed for away &om 
the coast caused a sudden recession of water on the shore ; or that, the 
whole mass of dry land being bodily elevated by the shock, and let 
down again, it would appear as though the sea had retreated and 
come in again ; or that these effects were referrible to an upheaval of 
the bottom of the sea. None of these views satisiy the newly ad- 
vanced theory. According to Mr. Mallet, the original impulse given 
to the bed of the sea acts simultaneously upon the earth, the sea, and 
the atmosphere, originating at the same instant, and transmitting one 
or more waves through each. " The earth-wave moves with an im- 
mense velocity, probtd)ly not less than 10,000 feet per second, in hard 
stratified rock, and perhaps little short of this in the lees dense strata." 
But while the earth-wave travels at this rate, sound moves throng 
water at about 4,700 feet per second, so that a double sound will be 
heard from the sea after the land sound. Yet at times the waves of 
sound are abeent while the others are present. In such cases it is 
supposed that no fracture of the earth's crust takes place, but merely 
a bending or flexure, which might naturalljr occur without the con- 
cussions that accompany actual breaking, Difierences or anomalies in 
the times of shocks becoming audible are acconuted for by the diSer- 
ence of strata through which they travel. The earth-ware varies in 
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kei^t from an iach or lees to three feet, the latter being its vettictl 

height in ffreat eaithqnakes ; the loiclh dependa on elasticity of the 
strata. Tha line where one quality of strata meets another is alnays 
maiked by the greatest havoc. Boloroisu states, "that in Calahria 
the ahocka were felt most formidably, and did most miacbief, at the 
line of junetion of the deep diluvial plains with the slatea and granite 
of the mountains, and were felt more in the former than in the hard 
granite of the latter. Houses wore thrown down in all directioDS 
along the junction, and fewest of anywhere these were aitnated in the 
mountains. But if the case be conierae, if the earth-waTe pass froiu 
highly elastic rock into a mass of clay or sand (suppoae it lying in a 
ei^-Bized valley), and pass acroas this into similar elastic rock at 
the opposite side, all the former results will follow." 



generally lost beneath the ocean ; or, if a powerful o , 
the bed, and is felt in distant countries. The movement of the Lisbon 
shock was twenty miles in a minute, — 1 ,750 feet per second ; ils 
effects were felt in Scotland. " At Loch Lomood, the water, without 
any apparent cause, tobb against its banks, and then suteided below 
ils usual level ; the greatest height of the swell was two feet four 
inches. In this instance it seems most probable that the amplilnde of 
the earth-wave was so great, that the entire cavity or basin of the 
lake was nearly at the same instant tilted or canted up, first at one 
side, and then at the other, by the passage of the wave beneath it, so 
as to disturb the level of the contained waters by a few inches, just as 
one would cant up a bowl of water at one side by the hand." Many 
experiments have been made by scientific observers to determine the 
rate of motion through different materials. The velocity of wave- 
transit thrau);h hmestone (solt lias) is 3,640 feet per second ; sand- 
stone, 5, 94S feet ; limestone (primary marble), 6,696 feet; limestone 
(hard carboniferous), 7,075 feet; and clay-slate, 13,757 feet. A glance 
at these figures will enable us to conceive something of the consequen- 
ces that must ensue when such immense rapidity is suddenly cheeked 
or disturbed by meeting with strata of different elasticity. There is, 
then, no difficulty in understanding why every thing on the snr&ce 
should be prostrated ; that Irightlul chasms should open, which, in 
closing again, have actually bitten human beings in two. But it 
must be remembered that, appalling as these convulsions may be, 
they ' ' do not properly constitute part of the earthquake at all ; and in 
order; to Ibrm a clear notion of earthquake mechanics, we must care- 
fully distinguish between these, which are but cottseguences of the con- 
legjieiuxs of the earthquake, and the earthquake-wave itself, which 
gives rise to Ihem all. The earth-wave diakes the counts' ; the fea- 
tures of its surtace are altered by the filling of valleys and levelling of 
eminences ; a new stale of things is instantly brought about as reg^ds 
its drainage; and all its meteorological circumstances alter in propor- 
tion. Hence, when, in the loose narratives of earthquakes, we read 
of 'lakes suddenly appearing where all was dry before,' rivers and 
lakes ' burning up out of the earth,' ' lightnings and clouds of smoke 
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•r 4aat Meompanjiiig Ibe Aod,' we nnut beu b nund Omt tken an 
■en Mcidtato, eoDtiomit opMi the coneeqiMiMeaof thepnndpdphe- 
aanenon, — tbe tniun of the euUfwmre ; namelj, apon tbe distnib- 
MM* of iba miftea of the hud rtQetmg npoa ita dninap, and proda- 
eing fident electrieal diatuibanoea bf motion, bj pnsBiua, b; enaogea 
of (anpentofe, and all ibeM again leacting npon ita climate, eo aa 
oAeo permaBently to aSeet it." 

In ooDclnaioii, Mr. Hnllet de&nea tbe eflleient eanse of enthqaabe- 
aboekn lo be * " wave of elutic eomp tw e i on, prodoeed either by the 
anddea flexure and oonatraiDt of tbe elutie materiabi foimiDg a portion 
of tin earth's emat, or bj tbe nidden relief of thii eonitnint by with- 
drvwal of tbe Ibiee, or ^ their giving waj and beoomingftaotured." 

£ABTHqUAXXS IK 1850. 

Tiir eerere ahodca of eartbi^aakee ate deeoribed nnder the date of 
Arail 17, aa being experieneed m Soajroa. Tbe; appear to bsTe been 
ftu thnm^toattM whole of tbe Ai^pelago, and may be traced to the 
ftnbeat bomdariea of Caianania. 

In the prooeedinga of the Qecdogieal Sodetj of London we find a 
Kotiee of tbe oeennenoe of an earthquake U Broaa, in Anatolia, at 11^ 
P. IL OD April 19, wbieb laated from eight to ten aeooods. The oe- 
dllalion ae w ned to proceed from eonlb to eoothweat. It waa followed 
by two otbor aboeka daring the ni^t, and by four otbera at interrala 
up to April 91, til comparatively ahght. The eame aboeba were felt 
ibretuhoM the eoontr; aa fti aa Kintabiyab, and at Kj r ni w li on L^ 
Apollonia there waa a temporary ineh of water and aand from an opeo' 
iog JD tbe earlb. It waa notioed that tbe atrongeat ahocka followed 
ahiRtly after heavy bail-atorma ; and alao that at Tehefcetgh^ a tno- 
maotary atoppage of the mineral apringa aocompaoted tbe ahocbs. 

A abode of an earthqaaka waa feh at Cleveland, Ohio, and its vicin- 
ity, on the morning of Oct. 1. The day was clear, and the firat indiea- 
tiMi of tbe phenomenon waa a low mmbling aoond, in a nortbweaterly 
direetioQ, wbieh inoreaeed iSi it seemed like heavy distant thunder. 
Tbe earth then exhibited a trembling motion, after which tbe sonnd 
died away. The shock was sufficiently stiotig to throw crockery from 
its ^elvee. 

A letter from I^ent. Maury, dated Dec. 6, aays, — "Capt. Ballard, 
of the ship Rangier, reports that at 4 A. H., on Oct. 30, in latitude 
lO'Sff N., longitude 54° Sff W., he experienced the ahock of an earth- 
quake. On the same day, in latitude 33° 30' N., longitode S8° W., and 
at 4 boDJB 30 minutea A. M., or, allowing for difference of longitude, 
M minutee afterwards, Capt. Potter, b the barque Millwood, eipe- 
tieoced a like diock. Tbe shipa weie about fi20 miles apart. Sop- 
poeiug thsm to be in the direct line in which the earthqaake was trav- 
elling, its rate will appear to be one mile in aboat five seconds, which 
la only a little slower than sonnd (at the rate of one mile in 4.8 eee- 
mds) (ravels through the air. It is worthy of note that these two vea- 
aela were over ai«f in the direction of an elevation, tho existence of 
which my investigations of ocean cnirente and tcraperatarea have in- 



BubiDBrine mouDtaiD range exlenda in the direction of Cape S 
fioro the Capea of tho DeUnare and Chesapeake. 

"I haie also leceived an interesting letteiA^mCapl. WatMi, of the 
ahip Vespaaian, deaciibing ■ tenurluble ' tide-rip,' seen bv him Oet. 
16, latitnde 8° 30' N., longitude 36° W. The da; naa beatttifully 
clear, with the wind soathnsrdly, and light. He was dtting- In hia 
cabin, and heard a loud, roaring noise, 'not nnlike that of a large wa- 
ter-fall.' He hastened on deck, and cotild see uolhiog ; bnt, mount- 
ing up on the house, he saw with his spj-glaaB, at the * distance of 
three miles, the sut&ee of the water rused some three or four feet 
abore tiiat nearer,' and approaching at the rate of three or four miles 
the hour, ' When close to the Teasel, it had a fine appearance ; the 
waves were raised at least four feet above the level of that nearer, and 
folllDg over some, like the water over a dam, and breaking against the 
vesBel's side with snch force as lo Iteave water npon om' decks. Wo 
were in the strength of it from ten to filteen minutes, and it passed on 
to the N. E. I could distinctly mark its coarse for twenty minute* 
after it had passed. The sui&ce, after it had passed, resembled that 
on Fishing Rip, in a rough sea, and, as the sonounding water was 
smooth, it struck me as a most beantifel sight. We saw at a diatanM 
two others during the day, bnt not so large as this. I have before seat 
tide-rips, 80 called, but ntwe ever to compare to this, either in stM 

" In the various abstract logs returned to this office by mariners who 
nse the * wind and current charts,' freqnent men&m is made of * tide- 
rips ' in this region. But this evidently could not have been a ' tide- 
rip' caused by a current, for the ship experienced no current, and had 
it been a ■ tide-rip,' — as the agitation of the water by canreola M sea 
is called, — itwoold have lasted Iimger. The position of this ve^ 
sel was northward and eastward of the supposed range of submarine 
mountains. This ' tide-rip * came from the southwaid and westward, 
the diractiiHi in which they were, and passed off to iheN. £., — that is, 
peipeodicular to the line of their azis. Might not this extraordinary 
' tide-rip ' have been caused by the throes of a submsrine volcuot 
1 ask the qnestion for the purpose of calling the attentiou of marinew 
more particularly to the ' tide-rips ' so c^n seen in the equatorial 
regions." 

EKTIPTION OF TESDVnTS, 



way down the monntain on the side away from Naples, dividing ii 
three branches. The oone which had been gradually elevated by pie- 
Tions eruptions disappeared entirely. The Biforma states that, al- 
though tin lava flowed in the direction where there were the fewest 
houses, it yet destroyed fifly-foui houses, a villa, and a chorch. It is 
csleuhled that it moved over the plain at the foot of the monntun at 
the rate of S60 Neapolitan feet per Wir. A oonespondent of the Nm 
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Ytrk OMritr a»d &tiar*r mjt, — 

tmi (ha rwiMinn of Un wu so ■■»— — , ihu it has eslmded a dis- 
ttDM of MTsa milea, bj one ud a half to tbne milM wide, ud aboot 
iturqr i«M deep. Aitor deeeeodiBg Dm mooiitaiD, it ha* goM fonfud 
OM ud » lulT milea wide, and tiiin; feet deep, for a diataaoe of five 
Mile* at lean, and fonna an embankment like that of a nilioadiwaed 



TOLCAIIIC PBBNOHBNA OP CBNTRAL ABIEBICA. 

Hk. E. G. Sqdiu, lata Cbaigri to Nieaiagnat deliveted a lectaie 
b^we the American AjaocdalMM, at New Haven, on iha " Tolcanie 
phenomena of Central Ameiica, and the ^eographtca] and lopognpki- 
cal featiuea of Nicaragoa." After noticing *ome of the Tolcanocs of 
that tegiMi, be bbti, — " It aeema In me that meet of the Toleanoaa 
of Conttal Ameiici haTS been fbnned 1^ long cootinaed depnita. In 
ftet, I hare been a peiaoaal witneaa of the origin of a new Tolcano, 
which, if it does not meet a premature ezlingui^ment, bida fair to tdd 
another high oone to thoae which now atiew the great plain of hBoa. 
This plain, the fineBt I have ever aeen, liea between Lake Monagua 
(whien baa ila outlet Itiiou^ I^ke Nicaragua and the Ritci San Joan 
into the Atlantic) and the Paoifie. It is InTeraed by a auoceaaion of 
Toloanki conea, from the ginantio Momotombo, standing boldly out 
into the lake, to the memonble Coeecjaba, projecting its base Dotleaa 
boldlj into the ocean. Fourteen distinct volcanoea occur within one 
hnndred milea, oo this line. They do not form a cootinuana range, 
but stand *ingly, the plain between them generally porauing its orui- 
nal leTel. They have not been ' thrust up,' as the volcano of Jornllo 
•eems to have b«en, elevating the strata around tbem ; although it in 
not certain bat the original volcanic force, being general in its action, 
raised np the whole plain to its present level. All theee are aur- 
mountedby beds of lava, extending in aome eases for leagues in every 
direction. The lava-current in places seems to have spread oat in 
aheets, flowing elsewhere, however, in high and serpentine ridges re- 
sen^ling cyclopean walls, often oapriciou^y inclosing spaces of arabia 
l^round in which veget^on is luxuriant, llot springs and opeuinga 
in the ground emitting hot air, smoke, and steam, called in/emo/ei, 
are conunon arouad the bases of these volcanoes. For large spacea 
the whole ground seems resting npon a boiling caldron, and is incmat- 
ed with mineral deposits. Around some of these volcanoes, that ia to 
Bay, those having visible craters, are manj smaller cones, of great 
tegularity, composed of ashes, volcanic sand, and triturated stones 
teaembling septaria. They seldom support anj thing but a few 
dwarf trees, and are covered with coarse, grass. On the 11th nud 
12th days of April last, rumbling sounds, resembling thunder, were 
heard in the city of Leon, situated in the centre of tiie plain I hava 
described. They seemed to proceed from the direction of the vo^ 
eanoes, and were supposed to come from the great one of Momotombo, 
whioh often emila noiaea, and shows other symptoms of activity, bo* 
aide sending out smoke. Ttiis volcano, however, on this o 
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azhUiited bo nimsail iodicaiioos. The sono^ inereawd in loadneaa 
Hid freqoencf on tbe night of the ISth, mnd occaaional tremoni of the 
Mith were fslt as fai ai Iieon, which near the moantains were quite 
nolent, tenifying the inhabitanta. Earlj on the moniiiig of Sandaj, 
the 13tii, an orifice opened near the base of the lon^extinotiished Tol- 
eaitoee i^ I^a Pilas, about twenty miles distant from Leon. The 
throes of the earth at the time of the oalhurst were rety severe in the 
vicinity, ieeemblin|[, from the accounts of the oatiTes, a series of con- 
cnasions. The precise point where the opening was made might be 
said to be in the plun ; it was, however, somewhat elevated bj (be 
lava which had ages before flowed down irom the volcano, and it was 
thrcngh this bed of lava that the eruption took place. No people re- 
aide within some miles of tbe spot, consequently I am not well in- 
formed concerning tbe earlier j*enomena eihibited by the new vol- 
cano. It eeenw, bowevM, tbttt the ontburst was attended by ranch 
flame, and that at first quantities of melted matter were ejected ir- 
regularly in every direction. Indeed, this was clearly the case, as 
was shown npon my visit to the spot some days tbercBfter. For a 
wide distance around were scattered large flakes resembling freshly 
oast iron. This regular discharge continued only for a few hours, and 
was followed by acurrent of lavi, which flowed down the slope of the 
land toward the west, in the form of a high ridge, rising above the 
tops of the trees and bearing down ever^ thing which opposed its 
progress. While this flow continued, which it did for the remainder 
of ^e day, the eajth was quiet, excepting only a very sUght tremor, 
which was not felt beyond a few miles. Upon the 14Ui, however, the 
lava stopped flowing, and an entirely new mode of action followed. A 
series of eruptions commenced, each lastina- about three mbntes, suc- 
ceeded by a pause of equal duration. Each eruption was accompanied 
by concussions of the earth, too slight, however, to be felt at Leon, 
attended also by an outbuist of fiamea hundred feet or more in height ; 
showers of red-hot stones were also ejected with each eruption to the 
height of several hundred feet. Most of these fell back into the mouth 
or crater, the rest fslhng outward and gradually building up a cone 
aronnd it. These explosions continued uninterruptedly for seven 
days, and could be accurately observed from Leon in the nigbl. Upon 
the morning of the 33d, accompanied by Dr. Livingston, I set out to 
visit the spot. We rode with difficulty over beds of lava, until within 
about a mile and a half of the place, proceeding thence on foot. In 
order to obtain a full view of tbe youthful volcano, we ascended a high 
naked ridge entirely overlooking it From this point it presented the 
appearance of an immense kettle, upturned, with a hole knocked in 
the bottom, forming the crater. Trom this, upon one side ran off the 
laya-stream, yet fervent with heat, and sending off its tremendous 
radiations. The eruptions bad ceased that mommg, but a volume of 
smoke was still emitted, which the strong northeast wind swept down 
in a trailing current alon^ the tree-tops. The cone was patched over 
with yellow, the cryslalhied sulphur from the hot vapor passing up 
among the loose stones. The trees all aronnd were stripped of Uieir 
limbs, leaves, and bark." They attempted to ascend the cone, but 
2l» 



282 ANNUAL OF SCIENTIFIC DISCOVERT. 

wen DMvntod bj ■ shower of atoMa, aftM whkh (ha ei u p ti ona 
CMHM, uid " ftoin th*t period until I left Centnt America, I md net 
'e tliBl there oocDrreJ more than otm eruption, and that on the oo~ 



ing wholly »f Honea, maj have been and probably were pecnliar, for 
the TtdeawMe theonaeiTea and the couea anrrounduig tbem seem gen- 
eially to hate been made up of aoch stooea iaterepetsed IbtoDsh large 
quanliliaa of aahea and aoariaeeons sand, ahematiog with Beds of 
lava. 
" Hnch niigfat be said on the pbeDoineDB of eaTth<i<]aksa as they oc- 
hia conntry. The ahocks seem to be of two claasea, the per- 
ilaTt whidi are mt onljr in the Ticinitj of volcanoes, and the 
its], which teach o*er wide tntcis of country. The latter are 
nneqnal ; in same plaeea being violent, and in others, nearer 
assumed source, compantiToljr slight. The undulating move' 
' be only a Dibdifieation of the horixMital or Tibratorj. 
all combined, or lathei aaccecd each 
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There are many strihiog featorea in the topograpbv of Central 
erica, which seem entirdy due to volcanic agency. Those whidi 



have mote particularly attracted my attention aie what are popalaiiy 
denominated extinct craters, now partially filled with water, ibrmbg 
lakes without outlets or apparent souicea of supply save the rains. 
Some of these occur on the mountain and hill ranges, and are sur- 
Mimded by eridenoea of having been volcanic vents. Bnt this is not 
always the case. I will take what is called the Lake of Masags as 
an iDstaoee. This is not lees than ten or twelve miles in circumfer- 
ence, and )B not for from 1,000 feet, perhaps more, below the general 
levd of the conntiT. The sidea are sheer precipieea of tiachytic 
rocka, aplintered and blistered, and exhibiting every indication of hav- 
ing been exposed to intense heat. Yet if these were true ciateni, 
where are the lava, asbea, and other maleriaJs which they have eject- 
ed ! There are certainly none in their vicinity which have emanated 
from them, — no traces of lava-slreama surrounding Ihem, nor are their 
edges elCTaled above the general level. Upon one side of the particn- 
lar one which I have mentioned liaes the extinct volcano of Maaaga, 
with its proper crater, whence have flowed vast quantities of lava, 
part of which, falling near the precipitous walls of the lake, have quite 
filled it upon that side. Some of the lakes are more or lesa impreg- 
nated with saline mat^als, but others are perfectly Iresh and abound 
in fiah. The bumed and blistered walls indicate, it appears to me, 
that they have not been caused by snbsidence or the falling in of the 
earth or rock strata. The great plain of Leon at its highest part is 
elevated something less than 200 feet above the eea ; yet in the vicin- 
ity of the range of volcanoes which traverse it, beds of lava, 15 feet 
thick, have been found in digging wella at the depth of 75 feet Span- 
ish baraa, or about aiO feet, and this at a point not the highest of tiio 
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none, thej would seem to prove that theia hu been a BubBidenoe of 
the plain aince the ilmoat infiailely remote period when the bed of 
kna flowed ujiwaids from the depths of the earth. 1 may mention 
that ia the vicinitj of the Tolcanoes water is scaice, aad can only be 
obtained by digging to great depths. The particular well ^ieh I 
refer to, at a cattle estate eighteen miles northeast of Leon, is np- 
ward of 300 feet in depth, the water pure, with no saline material in 
solution." 

Mr. Squier then goes on to examine the question of a ship-canal, 
which he considers practicable, and, in conclusion, states that a large 
bed of semi-bituminous coal, resembling the Mt. Sava^ coal, lua 
been discovered in San Salvador, on the banks of the Rtver Lonpa, 
about six^ mike &om tkeGulf of Foneeca. 

THK IFHAB SIJRFACB AHD ITS XELATION TO THAT OF THB 
EiKTH. 

Mr. Numttb read to the British Association, at Edinhuirb, a 
paper on the above subject, which was illustrated by a series of draw- 
ings executed by the aid of a powerful telescope. Afler calling at- 
tention to the vast number and magnitude of crater-fomied mountains, 
with which every portion of the moon's surface appears to be covered, 
Mr. N. proceeded to give the reasons for the conclusion that they are 
really the cialers of extinct lunar volcanoes, pointing out the iieqnent 
recurrence of the central cane, the result of the last eruptive efforts 
of an expiring volcano. The cause of the vast number of the lunar 
volcaooes was traced to the rapid consolidation and contraction of the 
crust of the moon, whose mass, being but one 64lh of that of the earth, 
while its surface is one 16th, has a radiatim; surface four times greater 
than that of the earth in relation to its bulk. In consequence, by the 
rapid cooling and collapse of the crust of the moon on its molten in- 
terior, the Buid matter under the solid crust was forced to find an 
escape through it, and come forth in those vast actions which have 
produced such numtiers of volcanoes. The cause of the vast magni- 
tude of the lunar craters was also assigned to the rapid and energetic 
collapse of the moon's crust, the action as regards the wide dispersion 
of the ejected matter being enhanced by its lightness, which is caused by 
the much less force of gravity on the lunar than on the terrestrial sur- 
face, so that the collapse action had to operate on material probably not 
half the weight of cork, bulk for bulk. The vast ranges of mountains 
on the moon's sur^ice Mr. Nasmyth explains by the continued progress 
of the collapse action of the solid crust, crushing down or following 
the molten interior, which, by the gradual dispersion of its heat, 
would retreat from contact with the interior of the solid crust, and 
permit it to crush down , and so force that portion of the original sur- 
face out of the way, and in consequence assume the foim and arrange- 
ment of mountain ranges. In illustration of this ac^on, Mr. Nasmyth 
adduced the familiar case of the wrinkling of the surface of an apple. 
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ot caituD moaDtain n«g«a, as well h (be mjeetioD of ignmna rodu 
ia tha form ot trap-dikes and bwaltio fonrntion*, which appear lo 
hxTS come forth in thi* duomt from below the crnM of the earth. 
The uigin of the bright line* ndiatins from certain Ti^caoie Motres 
OB the moon'i laTface wai alloded to, aaa illoatrated by the eipeiimeot 
of Muwiii^ the BurfuM of a glate glolM filled with w«tei to OMlapee on 
the fioid uteiior bj ngiiij oontracling tbe nriaee while tbe wUer 
bad DO meaoe of eacue. Tbe leenlt waa tbe aplitting or ciaekine ap 
of Ibaaarbeein ammtilsdeof radiating cntfa, very modi leeemUtng 
Aoae on the moon- This rabjecl was fiirtber illoMiated l^ lefarenea 
to the manner in which the nmaiw of a froxea pond maj be made to 
crack from proaaore ondemeUh, yielding radiating cncka from the 
oeotce of conrergeDee, where the diief duchBige of water will take 
place, while eimultaneoiuly all along the lines of radiating cracks the 
wuei will mAe ita upeaiance, Ihos explaining how it is that the 
molten malmial came forth from tbe moon eimoltaneoarij' throngh tha 
etnuae of otmAb, aod af^eared on (he enrftoe as baaaltic orerflow, ir- 
n^eotiTO of aoiftee ineqaalitiee. 

FALLIRO OP HETEORTIBS OTXB A LIUITED ZOnE, OB AXEA OF 
TBX earth's surf ace. 

FnoM the nnmerooa diacoveriea of these bodies in the Statea of 
North and South Carolina and Tennessee, within the last few jreara, 
and &om tbe many acoonnts of meteoric explosions <aa yet unattended 
by the finding of precipitated matter) over the same region, it oecaned 
to me that there mi^t be a concentration in (he deposition of such 
bodies, not only on this continent, hot possibly elsewhere. This 
idea led me lo jot down apou a map of the world the authentic falls 
of meteorites, which hare occorred sinoe the commencement of this 
century, a* the best mode of bringing the cooiaotDre to a test. The 
reanlt of this investigation seems to establish the existence of soch a 
zone or ngiou, over which meteoric &lls are more fi^uent than else- 
where. The &cla collated are these. Out of fotuteen depositions of 
meteoric matter on the American continent during the period above 
referred to, thirteen, or 83.6 per cent., have taken place lietween the 
parallels of 33° and 44''N.lat.,while the remaining, or one fourteenth, 
occurred at Macao, in the province of the Bio Grande del Norte, in 
Braul. Here, then, is presented a distribution at once exceedingly 
tmequal. Their deposition forms an imperfect sEream, whose ex- 
treme length is 11° of latitude, and in longitude ie about S6°. Hie 
line of moat frequent deposit outs obliquely across the 37th parallel of 
latitude, and Dianifeets a partial tendency of confbrmation to the line 
of the Aflantic coast. 

To ahow that tbis area his actnally been the scene of most frequent 
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meteoric TuitaUona within this period, ancl that lbs infennea hen 
inade i» not fonnded upon tbe fallacy, that contignons legiona hare 
»een as often struck by ihe fragments of meteora, withoot, however, 
baring' been reported to science, it is only necewary to obserre, that 
the actual &lls have been cited to us from districts often the mott 
sparsely settled, while the more thickly settled States afford na no 
examples of meteors whatever. For instance, South Carolina bM 
two lallH 1 North Carolina two 1 Tenneaaee two; Geo^^, Miesonri, 
Iowa, Virginia, Maryland, each one ; while Pennayivania, New Jer- 
sey, New York, Massachusetts, Vermont, New Hampshire, and the 
entire British Provinces, furnish not a stogie example. Turning now 
to the Eastern world, where the snr&ce is rather more than treble 
that of. the American continent, we have for the same period fifty-five 
fclls, or rather more than four times the American number, which 

res pretty nearly with what we should anticipate, afier making- due 
vance for the more thickly settled state of its occupation, it being 
rrhapa, to leave the unexplored regions of the Old and New 
to balance each other. Of these fifty-five falls, fifty, or 90.9 
per cent, have taken place over the comparatively narrow area compre- 
hended between 41° and 6G° N. lat. ; and all bat five, that is, 4S of 
them, between parallels 43 and 54, a zone of the same breadth as that 
found to be the American region for similar falls. Of the remaining 
five (i. e. between SO and 55), three fell in Northern India, one in 
Finland, in latitute 60°, and the fifth at the Cape of Good Hope, in 
latitude 35° 5'. The longitudinal extent of the meteoric region ia 
here much greater than on the opposite side of the Atlantic, It ex- 
tends &om the seapcoast on the west, inland, and obliquely northward, 
for upwards of 60° ; the greatest number of falk, however, being 
spread oter the first 30° of longitude, and the greatest concentration 
occurring between the parallels of 46 and 47 of latitude. But it may 
be necessary to defend this distribution of meteor Mia also from the 
suspicion of the error which might arise from a defective reporting of 
facts, owing to supposed spaTseness of population, and want of intelli- 
gence, over regions where no meteoric deposits are cited. On this 
point, suffice it to say, that while in the North of Sradn, in every por- 
tion of France, in Sardinia, Lombardy, Bavaria, Bohemia, Silesia, 
they are most abundant, they are almost wholly wanting in Fortogal, 
Central and Southern Spain, Southern Italy, Sicily, and Hungary, as 
well as in Denmark, Sweden, Norway, and Northern Russia. 

Additional evidence bearing on this point is affiirded by the locali- 
ties of the meteoric iron masses, whose time of fall is wholly beyond 
our knowledge, their chemical composition being such as to mipaxt to 
them so high a degree of persistence, that they may in particular in- 
stances be as old as any of the solid portions of the earth'a surface. 
The Old World has presented ns with fourteen localities of these 
masses, eleven of which are situated within the meteoric zone, and 
mostly between the parallels of 46 and 52 N. lat. The New World 
has already thirty-two such discoveries, whereof twenty-two are com- 
prised within its meteoric region, and the most of them are found 
near the latitude parallel of 36. Nor can we fail to notice anothtt 
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rariooa &M etunacwd with (1m iareited pTBOMtioiM, m leftrd* dM 
nnmlier of meioMie f«lla of teoeot daUjUd of innu whoM time of foB 
u anknown, for tlie two oontinenta. Tbe EoTopAan hu, tot a gvnm 
period o( tima, otora Uun four tioMe the nnmbaT of tbe fbnuet, and 
1«M than half that of tbe iMtef. What do we Teoogniae hen, but « 
fMi proof of the enoneooa ate of the woid nev, if luidnaliMMl in a 
gooki^cd unie, u apf^ied to out portion of the earth 1 The medals 
we are now examiiiiiig add theii teBtimony to the abaodant evideira« 
already EG I mi oi br the geologist, that, after all, we an tbe true den- 
iMoa of the Old World. To the qaeetion which vezj Datuisll; pn- 
■enta itaelf id thia place, Do theee looea upon tbe oppoaiie aidea of 
the Atlantio oonDeot by a wateir reg-ion, subject to ainubr depoaiu 
from (he atiiMwphare 1 nre are wholly without evidimce. 

If, then, it appsan that tbeee aenal atrangere alight npon out eaith 
in nMi great pmondeiaiioe o*ei limited aieaa, can we help admiuiag 
that tbv« praaidea orei their deaoent aome gteat law, or, in other 
woria, (hat theee blla uk» plaee in aeoordaBce with eome fixed plan. 
The Meeent atage of ovr knowledge may, indeed, be inadequate to 
deralop what Hat plan aetoally ii ; but when we aee ao maiVed an 
approaeh by the eonnea of out roeleoiio regiona to the isotfaeimal par- 
aUela fot tMaama lonea, and, again, an obeervaUe omiioideDee be- 
tween the tieada of the meteoric regiooa and tbe ieodjnamic lines, 
we an atcongly tempted to refer the forces of greatest aett*ity con- 
oetned in the [ibenomenon to a nolon of tbennal and magnetic ac- 
tion, although it ia at the aame time poseible, that more powerful lo- 
cal attraetioas in the Boifaoee concerned, than eiiat elsewhere, may 
also exert some inflneiwes over the depoBiiioo of theee singular bodies. 
-~Pt^. C. V. ahtpard to the Amerkan Auociation, at CAarleiUm. 

KGW AHEBICAn METEORITES. 
ScTBRiJi new Amerkan meteorites bare within tbe peat rear been 
notioed aikd described b^ Prof. C. U. Shepard. Tbe first fell during 
a aerere thnndenrlorm, m the aamroer of 1846, about SO miles east of 
(^lombia, S. C. A necro eaw it fall, and earned it to hia miatreas^ 
aaying that he bad foand " a lump of solid thunder." It difiera fron 
^ other meteorie stones yet observed, iu figure as well aa in eompon- 
tioB. It ia nearly round and almost perfectly smootii, hsTing OQl;r 
Terr sUghl eleratioRa and depresnona oTer its aorfitoe. Its diametST 
ia aboat 31 inchaa, and its weight 6) ounoes. 
Iu oranpoeition ia aa (bllowa : — 

Silica 80.430 

Alumina 15.6S0 

Protoxide of Iron .... 2.513 

Magnesia 0.700 

lime 0.000 

W.8I3 
Sp. Gi. — 9.33. From this analysis, says Prof. S., it ia apparent 
ttat this stone, though coming within my tiachyiic order, atanda at a 
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■yMt TemoTfl from any meteoric mbstsnce heretofore described, ud it 
Is probable that the compoand of which this stone ia principally com- 
posed constitutes a mineial species hitherto unknown. 

The second meteoric mass described is tha colebrated stone of Ca- 
banas Co., N. Carolina, which fell on the 31st day of October, 1849.* 
The picaent weight of this specimen is ISi pounds. Its general 
Gffme is pjiamidal. In color it is of a dark bluiah-gray, alained 
with fine nst point*. It is strongly magnelio, and remarkably com- 
pact, requiring repeated strong blows of & hammer to detach a single 
fragment. Its sp. gi. varies from 3.00 to 3,06. It is the first exam- 
ine bdoDging to the trappean order of stones, which has been de- 
Bcribed in the United Slates, and approximates most closely to the 
rare stone of Tid>or, Bohemia, which fell July, 1703. An addition^ 
interest attaches to this stone, since its fall was succeeded by othei 
meteoric displays, in the same region, of a Tetj brilliant and striking 
character. 

The third meteorite described waa discoTered by Dr. Thomas Wells, 
neai HnFs Mountain, Newberry, S. C. The time of its (all is not 
known. The figure of this tnass is irregular and ovoidal, being tmn< 
cate at both extremities. Its greatest length is 31^ laches, breadth 
391 inches, and weight 117 pounds. It is oomposed of 9G ^r cent, 
of iron, and 3.121 par cent, of nickel, with traces of chroimum, sul- 

EhoT, cobalt, and magnesiiim. It belongs to the class of crystalline 
omogeneouai sJloyM, malleable irons, and resembles the meteoric 
iron of Texas, — Prof. C. U. ^lepard to (Ae American Anodation, at 
' Charletlon. 

VALUE OF SANDSTONES AS BmLDIHfi HATBSIALS. 

Ma. F. A. Aloib has read before the Boston Society of Natural 
ffistory a paper on the comparatiTS value of the sandstones of New 
Jersey, New Branswick, and Connecticut, as building materials. The 
first specimen examined was from the Bay of Fnndy ; it is a brown- 
ish-red variety, of a fine gritty texture, and of oniform color ; it con- 
tains no scales of mica, and its specific gravity is 9.46. The coloring 
matter, peroxide of iron, exists only in the cement by which the par- 
ticles of quarts are held together, for the pulverized stone, on being 
exposed to the action of hydrochloric acid, remains a catorless and 
oearly transparent sand. The stone contains no carbonate of lime or 
BulphoTet of iron, either of which would essentially injure it as a 
building material. A mass exposed to a dry temperature of 75° to 
80° for several days absorbed, when immersed m puro rain water, 
3.8 per cent, of water, and would take up no more. The itiass ap- 
peared very compact and tree from seams, and showed no greater ten- 
dency to cramble after being immersed and heated than before. In 
hardness and tenacity it is greatly inferior to marble and granite, 
though there are some inferior kinds of granite in use which will 
hardly resist a greater crushing force A cubic foot of this freestone, 
C*lealating from its specific gravity, weighs ISS pounds. 

* S« Annuai o/ Sa»il(fie Duemr^, 1S50, p. 2^. 
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The Minpte from New Jcm^ ii • gTa;n"b-w)iiie wtiMtcme, two or 
ttUM ibades ligher than the uxtte. Il is le«3 aoifann in its g«nenl 
■ppMnnce, but ia abont the same in hardness and ftangibility. It con- 
tains ■ few mianle spaogles of mics, but no carbonate of lime or buI- 
pharet of iion, Ibou^b uodei the microscope there are seen a few daiV 
•pola, apparently arising from the decomposition of the latter. The 
specific graTity la 3.37. A mass eipoaed under the nme circumatan- 
oea as that fram New Brunswick shaoi'Kxl 5.B per cent, of pure rain- 
waier. It* abaorption wh more rapLl and attended with a hissing 
aoand, as if hot-air babbles were escrring from the pores of the 
stMW. As it lakes ap water mora teadily, it will probably part with 
it sooner than the first Hunple, thus being more liable to crombla 
from niddeD expansion and contraetioa, caased b^ changes of it 



e atmophere. The weight of a cubic foot, 
before, is 149 pounds. 

The Cramecticat specimen ia of a darker shade than the first, and of 
a ooarser texture, not at all nniform, some parts being fine and grani^ 
]ar, while others are formed of nodules of ttiat or quartz. It contains 
more oxide of iron than the first specimen, and ia largely impregnated 
with mica and carbonate of lime, leas fte<jaeDt]y with felspar and sul- 

E buret of iron. The lime may have an injurious effect in two ways. 
ly the escape of its carbonic acid gas in case of fire, the wajs of • 
bnildiiig constructed of this stone would speedily crumble, or the 
— B eflect might be more slowly produced by the decomposition of 



its pyriiei, tad the formation of sulphuric acid, which would e 
tfaefime. lis specdfic graiin ia Q.SI. Exposed aa before, it a^ 
9.3 per cent, of water. iW less aDseeptibility to absorb v 



la qnarlz pebbles contained ii 
eampTes contain 15 per cent, of peroxide of iron, which giies addi- 
tional hardness to the stone. A cubic foot weighs 1!>6 pounds. 

All these sandstones belong to the sedimentary group of rooliB, 
known as new red and old red Bandstoae. They are similu to the 
sandstone grits or carboniferous sandstones of Scotland, and of York- 
shire and Derbyshire in England, of which buildings erected as long 
ago as 1142 are composed, and whose oroameolsr portions area ara 
>ud to be still in a perfect condition. The same qoairy produces 
atone of very different qualities and colors, ao that some of the 
Scotch buildings erected within the present century are already be- 
ginning to crumble. The Bandslones of Great Britain generally con- 
tain carbonate of lime and mica, and, excepting that they are of a 
lighter color, have the same lilholozical character as those of Amer- 
ica. It is evident that great care should be exereiaed in the selection 
of sandstone for bnildiog material. That which is good will reeiat 
fire belter tban marble, or granite, or even brick, for the reason that it 
is a fire-proof material. In our climate the prolific cause of decay 
arises from the expansion and contraction of the stone, by the gain ot 
loss of water, which may be preveoied to some extant by painUng. 
In all cases the blocks of Btone should be placed in Lhe buil^qg with 
their planes of stratification horizootal, conformably to their geological 
poailioa in their native beds, otherwise the layers will be ilirown off 
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br the froet or other expanaive force. The same caution should ba 
oWrred with micaceous oi gneiasoidal graniteB. 

The genera] conclusion arrived at is, that tho Aral two specimens 
pOBsess nearly the same character of cohesion and hardness, but the 
less susceplibiiity of the New Brunswick specimen to absorb water is 
certainly in its favor, more Ihan counterbalancing tho injurious effect 
of the iron. Tho absence of mica ia also in its &TOr, while the ab- 
sence of carbonate of lime in both give Ihem a decided superiority 
over the foreign article. Trinity Church in New York, and the Athe- 
QEeum in Boatoo, are built of the New Jersey stone. The Connecd- 
cut variety is probably of leaa vahie than either of the others- 
Mr. Alger directs attention to the experiment recommended by Dr. 
tire, for testing the durability of sandstone, which, it is said, haa 
proved very successful in Great Britain, ibough its apphcation in thia 
counOy may not be followed by the same results, owmg to the greatei ' 
severity of our climate. It consists in iparoersbg a portion of ^e 
stone in a saturated solution of solphaia of soda, and if then exposed 
to the air ibr some days, crystallization will t^ce place within tha 
stone, and cause the same dimlegration that would follow from the 
inSaenca of frost. 

DtTBABILITT OF 8T0NB. 

Prop. Walter R. Jdhhsoh of Washington, D. C, communicatea 
to SiUiman'i Journal for Jan., IBSI, an article on the comparslive 
strenglh and durability of various American and foreign building 
stones, with a special reference to the durability and nature of ths 
stone used in the construction of the Washington Monument, at 
Washington. At a meeting of the American Association, in 1849, 
Prof. Johnson presented a communication in regard to the unfitness of 
the material used in the construction of the monument referred to.* 
The facts then stated by Prof Johnson having been repeatedly called 
in question, the fbllowing abstract of the article in Silliman t Jour- 
nal wiW, we think, have a tendency to settle the disputed points. — 
EdilOT$. 

Those rocks which, amid decomposing influences, whether derived 
fiom currents of water, meteoric agencies, or vegetable growth and 
decay, have been able to sustain themselves in high, naked, and angu- 
lar cliSa, unprotected by soil, and yet unfltrrowed by irregular disinie- 
gration, are manifestly those to which the engineer and architect are 
to direct their attention, when they seek materiala for durable works 
of art. On the other hand, they will shun those rocks which tha 
causes above enumerated have kept constantly down to a level with 
the ground, or which barely rise in some few patches to the surface, 
and are then seen disintegrating, scaling away, and covering them- 
eelves with a soil derived from their own debris. The stone used in 
the construction of the Washington Monument is generally known as 
the alum limestMie, and is quarried about 13 miles from BaItimot«. 

• Sh irumai ofOttmUfit Dittnery, WSO, p. WS. 
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iMj cryBUlIine Awtnra, and 
idi, accoidiDg la til {iractical ex- 

.. eodatovf. In eiamiDiDO' this limeak>n« 

Lt ihe qoxny. Prof. JohnsoD found ibat it was worksa whoUjr below 
(he original surface of the ground. At a few points along tlie out- 
cropping edge of the bed, the harder parts of the lockcome to the but 
be* of Uie ground, nr rise occsaionally two feet above it, covered in 
' places with loose granules of Ihe same rock. In some parts It i* eroded 
IDto sloping channels, lined with skeletons of crytisls aiid their slightly 
ooberiuK nuclei. On remaving the soil the rock i* found with alternat- 
ing peaks and cavities ; it* Buifacea are more or less deeply tinged 
whh (he oiide of iion dehved from decomjioeed iron pyntes, many 
» of which traverse it in various direcuons. Skeleton eiystala, 



with ilightlj cohering onelei, ue even more numerous tfasn t 
points where the rock crops out at the anrlkce. Adjoining this quany 
u another, of aiiniUr limestone, but of a finer grain and Btronger lex- 
' tvra. Of the nnfitoeweven of this latter limestone, which is supe- 
lioi to the alom limeetone, for architectural puiposea, th£ Washing- 
ton Monument at Baltimore is an instance, ^is Prof. Johnson 
Hods, after a la£|» of 91 years from its c«HnpIetion, to be in a slate of 
t^id decay. Fractures extend thronghont nearly the whole of the 
ahsft, and m one instance a block has split into three piece*. Some 
of tlM &Bctaiee extend throngh 10 or 13 oonrses of stone, and ascend 
some forn or fifty feet, lliese dilapidations have been produeed 
by natural causes. 

When an att«n]>t is made to polish a portion of Uie alnm limestone, 
DOTttons will oocasionBlly be delected, wtiich, from their BOftness, ren- 
der fruitless all attempts to impart lustre to them. Some are so soft 
■a to be readily scratched with the finger-nail. In many parts, little 
trisngulsr cavities, from which, it appears, the last remnants of solid 
Uglee of crystals have dropped out in the operations of cutting and 
polishing, will easily be discovered by the eye, and alight lines form~ 
IDC the Mundariee of large crystals are not unfrequently traceable, 
when the piece is brought into a strong light. A block thus polished 
will have all its crvBtalB of pyrites, from their superior batdneas, left 
•lightly elevated above the aur&ce of the carbonato of lime, which is 
worn away in polishing. The surface of the polished eWne, thus va- 
lioosly marked with elevations and cavities, may be used like an en- 
graver's plato, and will give an impression of its own markings of 
much interest. The following rtadts were olMsined by Dr. C. G, 
Page, in tome experiments inade to ascertain the capability of tha 
«Ium limeatone, and various other well-known building materials, to 
resist a pushing ibrce. The experiments were made on two-inch 
oubas, with a powerfiil hydraoUc press, so arranged as to indicate 
accurately the amount of pressure. It was found that tlie aveiags 
atreagth per square inch of fine-grained Maryland marble was 4,481 
(the agnres representing the weight in pounds to a square inch necea- 
aary to crush a two-inch cube of the material) ; East Chester marbla 
(N. T.), the material of which the General Poat-Offiee is constructed, 
3,093; Italian marble, 3,153; Patapecogiauiie, 2,707; Seneca sand- 
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ttone, dte nuterial of which tbe Smithsoniui Inatitution is consimct- 
ed, 3,691 ; oAim limestone, 3,334 ; Stockbrid^ marble, 3,251 ; Aquia 
Creek sandatone, the worthless material of which the Patent-Office is 
constructed, l,(KtO; common brick, 1,000. In three trials of the alum 
limestone mftde b; Dr. Fiige, on average strength of only 1,531 pounds 
was obtained, while the mean of four trials of Aquia Creek sandstone 
^ve sn average strength of 1,600 pounds, thos showing the inferior- 
ity of Bt least some portions of the material used in the Washington 
Monument to the Aquia Creek sandstone, which is scknowledged to 
be among the worst bnildbi; materials (o be found in the country. 
Prof. Johnson also gives a large uumbet of tables showing the com- 
parative stre^th of many of uie ordinary building materii^s in this 
countrj' and Europe, in corapaiison with all of which the alum lime 
stone IS greatly inferior. A 1.9 inch cube of Quincy sientte, the 
stone of which Bunker Hill Mouument is built, sustained a crushing 
ftitce of 15,029 lbs. per sqnaVe inch ; the average of two trials by Dr. 
Page on 3-inch cubes of alum limestone, gave a resitting force per 
square inch of only 3,334 lbs. The following table shows the relstive 
value of several kmds of stone, as determined by their power to resist 
crnduDg, the vslne irf'the alum limestone being aasamed as 100. 

. 171 



Temple of Pcstom stone) 
Fatapaeo granite, 
Seneca saDdMoite (Smithso- 
nian Inetitnte), 
Alum limestone, . 
Stockbridge marble, . 
Aquia Creek (Patent'^Mee) 



Porphyry, . . . 1,266 
Swedish basalt, . . 1,165 

AuvergDB basalt, . . 703 
Quincy sienite, . . .683 
Oiiental rose granite, 536 

Blae granite of Abeideeu, 

Scodand, ... 468 
Whit«-Teined Italian marble, 411 
Furbeck stone, England, . 393 
Baltiiuore gtaiiite, . . 367 
Travertine of Ancient Rtnue, 133 

It is bat Mt to state, that the alum limestone is nsed as the external 
osii^ aD\j of the Wsshingitm Monument, a more durable stone hav- 
ing been dioeen for the interior. 

AKCHOX-ICE. 

Watib sometinies freenes upon stones below the unfrozen snrfiwa 
of the water; fistened in this way, it passes tmder the common nemo 
of aniAor-iee. As soon ss die ice is detached, it rises to the surface 
and floats upon it. In explaining this phenomenon, it has been nid, 
that, in thus treeziDg, the water parts with its latent caloric to the 
■tone sod crystaUiws npm it, and that its crystals are then hetroier 
titan water. The first part of this solution is only a statement of the 
fact in cbeniicsl language, and the last part is opposed by the fact that 
ihe detaidted ice imiformly and directly rises to the surnce. The oh- 
served fscts sio the following. Anchor-ice foims in still or n nmin^ 
wrter, and often where the cnrrAit is rapid, on stones, mtd on wooa, 
llnsh or dd, under water, in masses from lew tfasn an in^ to two or 
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three inebet thick ; it is of a tpoagy or fibrooB smeannce under the 
water, but oompoaed of flat irregalaT crrBtalline planes or tables, whfa 
leKntai angles and terminfttiona, coherug- ot Btrnng along apoa each 
other, and exceedingly while and beaatiful. When the siuface (^ 
the water is free from ice, and ita temperature at the freexing point, 
that of the air being Bereiat decrees oelow the jieeiing point; if 
under tbeee ciroomitancea, there is none on the stones at annset, thej 
ate covered in the morning, after a clear cool night. Ilta ice begins 
to leave the stones in the maming, and before noon has all risen and 
diaappeared, often oovering the vhole aniface for some time. Ttie 
deplli of the ice below the surfitce of the water, aa observed, was from 
a few inches to three feet. 

The piincipie of this phenomenon is probably as follows. Satu- 
rated solutions of some lolts, as sulphate of soda, at a high temperai- 
ture, may be cooled gndiially at rest without depositing tbe salt. 
The agitation of the cooled Bointion, on putting in a rod of glass, 
wood, or metal, commonly, bat not always, causes the deposition of 
the substance. It is well known that water may be cool^ in a still 
▼easel below 3^ without freezing, but a little agitation produces con- 

SlatioQ of a part of the water in long fibrous or laminated crystals. 
le stream of water ia cooled to tbe freezing point, and by (he cold 
of tiie night its temperature is still Airther reduced. In this slate the 
caloric is more thui saturated, and the stones and wood under the 
water perform the part of the aubatancee introduced into the aolution 
of salt, and the ice romui upmi them. The quantity of anchoi-ice 
formed would be small, for an obTJons reason. Every pound of water 
frozen would evolve 143° of caloric, which would raiae 143 pounds of 
water one degree, or 71 pounds two degrees. Allowing tbe tempera- 
ture of tbe stream to be reduced to 31° or 30°, tbe eoDgelatioo of « 
lelatively small quantity would thus prevent fur^tei congelation, 
while the crystals of ice would bo formed under .water, -whece the 
solid bodies, as stones and wood, ate. Considering' how poor a con- 
ductor wood is, it can hardly be supposed that anchor-ice is formed 
on solid bodies merely because they are better conductors of caloric 
than water is, and the more so, because thej must have the same tem~ 
petature as the water. Rocks sometimes pass from a frozen bank, bf 
connection with which their temperature may be as low aa SOf, into 
and under water, which congeals on them becanae they ate so cold, 
and thus forms solid ice. This is not a case of anchor-ice, nor has it 
Ae form of that ice. Neither is that anchor-ice caused by a rock pro- 
jecting above the surface and congealing the water into solid ice 
around'it. — Prof. Deaey, in SUUnvm't Joumalfor Sept. 

SISC07EStEa OF GOLD IN 1850. 
At Li^ana. — At the meeting of the Franklin Institute on May 17, 
a letter waa read from Prof. Wylie of the University of Indiana, an- 
nouncing the discovery of gold m the beds of the rivulets in Morgan, 
Jackson, Brovra, and Green Counties of that Slate, compoaing a dia- 
trict about 40 miles by 31. It b always in connection i(ith a btatA 
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und, which is found at the bottom of the Mreams, pnerally At (da 
upper end of sand-ban. The sand having' been separated from the 
coaise graTel, on exsmining' it closely with the microscope, there ap- 
pear interspersed through it red pulacles of different shades, and 
some few yellow and green particles ; of the former, some appear to 
be colored qaartz, while osiers are gamete and probably pyrope. The 
blacli particles are readily separated into two aorta by the magnet ; 
one of these is eridenlly magnetic oxide of iron, while the other 
agrees precisely with Dr. Thompson's description of titanale of iron, 
or menaccanite. The gold ia in flat scales. iW new gold field is not 
likely to prove profitable for working, but is interesting in a geological 
and mineralogical pofntof view. — JountaJ of fYanklin Inititv.te,June. 

Quartz rodi, containing disseminated particles of gold, baa been 
noticed during the past summer, aa having been obtained from vaiioos 
kcattties in the Lake Superior mining region. This, however, is not 
the first discovery of gold on the lake ; geologists have detected it in 
aereral instances, and the late Dr. Honghtan was confident that gold 
would be ibnnd in eonaiderable quantities ; and it haa been suppiMed, 
from minnles made by him and from reinarka on ^e subject, Utat he 
knew more about its location than any one else, and even much mors 
than he had ever made known. 

In Nmn Grenada. — M. Boucttrd, in a paper pieseuted to theP^ench 
Academy upon the geology of the provinces of Panama and Veraguas, 
in New Girenada, observes that the igneous rocks, whose upheaval has 
formed the Cordilleras, are frequanUy penetrated bv veins of aurifer- 
ous qnartz, running north and sonth. The hard loclc which composes 
these reins has resisted atmospheric influences better than the sui-^ 
Toundingrock, and the veins consetiuently project so as to he easily 
seen. The proportion of gold venp rarely amounts to one 3,000th, 
which is of course too small to pay for working. 

GEOLOGY OF THE CALIF OKH LA GOLD BEQIOHS. 

Near the auinmit of the Sierra, granite is the prevailm^ rock. On 
the flanks of the mountains and in &e valleys, metamorphic and igne- 
ous rocks occur, with occasional veins of trap, having a close, cone- 
pact structoie. There was by no means so great a variety of metv 
morphic rocks observed on the western fianfcs of the Sierra as might 
have been expected. Northof the American Biver, no others were seen 
but varieties of tolcose slates and argilliles. Between the Coaumee and 
the Calavares Rivers there were, in addition, hornblende and hard sili- 
ciouB talcose slates. This latter region also furnished testimeny to u 
greater intensity of the action of beat in the greater abundance of in- 
durated slates. The extensive region throughout which these slatec 
abound shows that they once occapied a large area, which has been 
materially lessened by Uie intrusion of masses of igneous roclcs in innu- 
merable places. The intrusive rocks in this region are chiefly trap, 
sienite, porphyry, and serpentine. The region between Feather River 
and the American Blver bears evidence of having become quiescent, oi 
nearly so, long before the comparatively recent period, when the country 
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MiBtlicf thaCommeiiraa in kstueof diatntbutee produoedbja moat 
cnergetia Ktioa of inleni*) farcee, which baie brought (o the nu&ce 
Ura, tn&, tee. Tbeae Tolcanic mooaeB do not aoem to haTe been pro^ 
dnoed dnriDg the era in which the iatnuite rocks belweoi ihe Aroeiican 
and Feather Rirera were formed. Still farther uotlh, Tolcanic action 
eeotinned alao to b later period, u well as further Mwtheastetljr. On 
Ae Stanialans, Tiat deTelopmeuia of basalt are reported t» exist. 
'■•ai the Mokelcmv River there is evideitoe to show tbu tbe sedi- 
■eotuT roelw have been uplifted 3,000 feat at least since their forma- 
tioo, whioh ia certainly not tuuaior to the eocene period. North of 
the MHurtr; between tbe RusbIsd River and the Laguna, bAy vol- 
canic iptaka are sud to exist along the coast range. Southwest of San 
Franowm, the moontaina also attain a conaideiable altitude, and fur- 
nish ample teBtimaij of volcanic action. This region contains the 
mioea of cinnabar ; alao ores of silver and copper. Many of the re- 
potts of the existence of cinnabar in California owe their foundation 
to the oecnmnoe of rocks colored red by peroxide of iron. Lead ore 
oecnra noRh of Sonoma. The gold-beanng slate rocks, which are the 
prevailing rodcs upon the flanks of the Sierra Nevada, extend north- 
wardly into Oregon, where it may also be expected that gold will be 
found. Ciromnstancea favorable to the occurrence of gold exist in 
that Territory. These may be briefly atated to be the exiateoce of 
veuiB of qnarb in slates, in the vicinity of, or penetrated by, rocks of 

In Tward to tbe extensive distribution of gold in California, some 
writer* have attributed it to volcanic action. For this belief, Mr. 
TTko remarks, there is not tbe slightest foondation. Gold abounds, 
it is true, among the detritus of slate valleys near the volcanic region 
of the Mokelemy River ; but it is not mixed with any of the volcanic 
modncta of tbe vicinity. In the extensive aurUerouB region along the 
Tnba, fin a distanoe of TO miles, there ia a total absence of all vol- 
nnlc joodnetB. Gold occurs in other eonntries under precisely the 
same circumstances aa il exists in California. On the Atlantic elope 
of the United States, it was first discovered in Georgia (where there 
sn no volcanoes) among transported stony matter in ravines, and Bub- 
sequentlj traced to the vein in slate, in whidi it is laown to exist aa 
&T north as Maryland. Larger pieca of gold have been found in North 
CbraUna than have yet been aaaaUy seen in CaUfoTma; but whether 
the smaller amonnt produced ia owing to the destruction of a lees 
■mount of rock and ill included vetja, or whether the metalliferous 
veins are fewer in number and less rich than those in California, we 
have no means of determining. Mr. Tyson is of the opinion, that the 
whole extent oflhe Sierra Nevada has on its western flank metallifer- 
ons veins, in a belt of country va^ing in width from 30 to 40 miles, 
atleaat in that portion between the Yuba and the StanislauB. The 
mountauis of the coast range contain, perhaps, several metalliferous 
legions, separated from each other. 

^Calculating from the amount of gold sent out from California, and 
fiom the number of persons engaged in mining, Mr. Tyson oonclit- 
nrely shovrs, that the average yield per day to each person engaged 
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m gold-seeking has not exceeded in value $3.00, a aam which will 
barely pt,j the eipenaea of liiing in thut country. 

Ah legarda the erideoce of diluvial action in California, Mr. Tyson 
■ays, — " The bonlderB scattered in thii region of tha Mokelem}', eren 
on the highest grounds, prove that the vast flooda which prcTailed dur- 
ing a former period in ihe earth's history, and which bore icebergi 
from the northward, over Europe, Asia, and the nouheastem portion 
of North America, aiso carried them over parts of California." It 
was during this era, that the large Tallejs along the California rivers 
were formed, by Uia rsmoTal of conglomerales, sandstones, &c., some- 
times to the extent of twenty miles m area. During ^ia erosion, the 
gold in the veins of (he rock destroyed was iterated, and borne by vir- 
tue of 1(3 great specific weight to the bottom of ratines, where the 
force of the currents and great depth of the torrents were sufficient to 
leave nothing else of less comparative weight behind. As these cur- 
rents decreased in force, the heavier stony fragments began to be de- 
posited, and mix with, and cover the auiiferous and other metaliic sub- 
stances : but the gravel and sand continued on, and formed the im- 
mense beds now seen upon the rolling country at the fool of the moun- 
tains, vbile much of the finer materials was carried further, even into 
the ocean itself, through openings probably formed at that period in 
the coast range. 

There is a tradition among the Indians to the efiect, that the narrow 
strait which connects the ocean with the Bay of San Francisco was 
effected within a recent period (about four generations a^) and that it 
was suddenly done. Much greater effects than the inking of a suffi- 
cient area to have opened this narrow passage have beeit produced by 
earthquakes within the last SOO years. Besides, the coast range bears 
incontestable marks of being within a district wherein internal disturb- 
ing forces have acted with violence sufficient to produce earthquakes 
of great energy during very reanl geological periods ; and there is no 
reason to suppose that these apparently slumbering causes may not at 
intervals manifest themselves by producing visible changes upon the 
''"'^e of the country. Its geological structure indicates that il is within 
' ^ ' ■' ikes, which embraces ne! ' 

n the Geology of Califorj 

CALIFORNIA GOLD MINING. 

Fhou various statements published during the past year, we learn 
that several successful attempta have been made, and are now in prog- 
teas, to work the gold-bearing quartz of California in a regular and 
systematic manner. Thepositionandextent of the gold-bearing quartz 
at Mariposa Creek, where mining operations have been commenced 
under the direction of Messrs. Stockton and AdpinwaU, are thus de- 
scribed by Mr. Forrest Shepherd. He sa^s: — 

" The quartz vein varies from three to six feet in thickness, and rona 
nearly E. and W. in walls of talcose slate. It has a slaty structure 
similar to the neighbouring rock, and dips to the south at an angle of 
ibout eight duress. A shaft has been sank to the depth of tw«ily- 
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•nren leat, and rich ■pecimeDa Uken from tlie body of the Tein, ftota 
Ibe top to the botlom, when the gnld wu left deacending with the 
earth to an nnknown depth. The Tein st the foot of the hUl has been 
opened br adits ran in on the courae of the Tein at aeTeial places at 
diBbrent heights, and at all Iheao placea the gnld is fonnd rerr e^nallj 
distributed through the n>ck. Id numerocs instances the gold la Tin- 
lo (he eye, and seen in rery small points, jet in a great ti 
oek there is noi ' '" ' " ' " . . i^ . . j. • . 

tai 10 a fine powder, 
as to leinoTe all doubt as to the proprietv of woTking the nek b; mar 
chiner;." The San fYandtco Herald, id a notice of some of the ap»- 
cimeDs from the locality, sapt, — " Several lumps were selected, in 
which no particle of gold could be discorered, even with a mienMaope. 
These were ponnded in a mortar, and when reduced to* fineness some- 
what less than that of common table-salt, were waahed in a rode tin 
¥in. Each piece yielded, when so rednced, seretal grains of gold, 
he estimated product was twelve cents to the poandof rock." 
Mr. Tyeon, in his repi»t to the Secretary of War on the geology of 
California, says, — "It is not to be expected that the qaarlz vdna 
throughout the gold region will generally prore metslliierous ; on the 
contrary, bat a small proportion of the whole number can be expected 
to contain metal worth working." He obeerres that Col. Fiemont 
■bowed him a specimen from Mariposa Riter which contaiited a large 



CBTSTALLIZED GOLD TBOH CALIFORKIA. 
Mr. Fkamci* Axocr, of BoatOB, has recently obtained some crystals 
of gold from California, which exMcd in siie any herelofbre diacoTered 
in any tocslities. The crystals were brought from California in two 
aeparale parcels, by Mr. G. K. Tvler of Boston, and Mr. H. B. Piatt 
of New York. They are well cnaracterized octahedrons, simple and 
modified, the surfaces of which have been but slightly disfigured by at- 
trition, or the effects of transported action usually observed in other spa- 
otmena. As examples of crystallixation, some of the specimens are as 
perfect a* are to be seen in magnetic iroa ore or apinelle. The most 
striking examples on a large scale, are three octahedrons of the dimen- 
sions of the accompanying figures. They are isolated crystals, and the 
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imallest one, wbicb is the most perfect, is so entiteljp free from any 

adhering portion of the matrix to which it mnst have been attached, m 
to lead to the belief that this matrix was a much wAer material than 
the quanz in eonnoclion with which the gold is usually found. The 
exact locality of this crystal ia not known. It presenls four pretty reg- 
ular faces, and has three of its solid angles perfectly formed to a point. 
One of the &ees is depressed by a very deep cavity, which extends not 
quite to the edges of the plane, but so near them as to leave a narrow 
rld^a, or border, all around the cavity and parallel with the edges, tbua 
giving the seme triiuigular outline lo each. It appears as if the crys- 
tal h^ been in a liquid state, and that soon aAer tho outside had con- 
gealed, the inner portion, or a part of it, had run out, leaving the sur- 
rounding consolidated edge referred to. Something similar to this 
take* place in the formation of artificial crystals. Some of the cryst«Ie 
of gold it) possession of Mr. Alger are macles, and present laie and 
curious forms. The accompanying figure lepre- 
senie otie of the most remarkable of these forms. 
The great me of the crystals, and the tact that 
some of the cavities contained portions of oxide 
of iron, probably produced by the decomposition 
of pyrites, have led some to regard tliem as 
pseudomorphs of Bulphuletof iron. "lam not 
disposed," B&ye Ur. Alger, "to ascribe any 
such forced and unnatural origin lo these beau- 
tiful productions. I believe (hem to have been 
formed under the ordinary circumstances of 
crystallization, either in an open space or while 

surrounded bj a matrix so sof^ and accommodating, as to allow them 
full freedom to take the form it was intended they should take." 

Mr. Teschemacher, at the Boston Natural History Society, April, 
observed that some of the octohedrons of gold in poasession of Mr. Al- 

r measured five sixteenths of an inch at the base of the pyramid. 
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that the gold depodts in Califbmia were fin larger than any hiiheiio 

The largest of the crystals referred to were obtained from a very 
choice and beautiful collection of specimens, made with great care, and 
no small expense, by Mr. Plait of New York. This gentleman, dur- 
ing a residence of two years in San Francisco, and while occupying a 

'•--"--"■'- ' -,fm-- 



>n which brought him in contact wdth persona n 
mines, has purchased the most interesting specimens obtained by them. 
He has cons^uently been rewarded by the finest collection hitherto 
inght from California. It comprises a great variety of ramified, ar- 
jorescent, dendritic, and other imitative fonns, here and there showing 
crystalline faces, all of them being sometimes most fantastically joined 
together in the aame specimen. In oblajntDg this collection, Mr. Piatt 
states that he examined gold to the value of mote thiui fbiu miUions 
of dollm. 
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NSW HBTALUFEBOOS DEPOSITS. 

Dr. Juuoh hu conUDiuiKnted to the BoMod Sodetv of Nitiml 
HiMoiytbe fict, tint the plurobsKtBons imc> elfttes of Vemionl con- 
tan t, ooDHulenble poition of tin StfoBtA throagh their miM, in a Blata 
of Qombinxtion not yet determined. The Bperimens examined were 
fan two kioalitiei, and jieUed i considerable ^nsndty of an b1]0j of 
dn and iron when fused in a oruciHs lined with hmi^laek. Speci- 
BMW of the Toek were exhibited bj Dr. Jackson, with globules of the 
natal extiaeted from it. This disearerj is an important one, as it 
poiMa to the piobaUe oeeoiretwe of tin ores in diatrieta where th^ 
Mvn wen aospeoted to exiat. For if an extenaive rock femadon is 
filled with tin in aome state of combination, Tcins of the oxide or aal- 



ly analned in Dr. laekmn'a laboratorr, uid yielded malleable grains 
of an aboy of tin andiron. 

Dr. C. T. Jackson haa diseorered, in lAbrador ftlmi from 
FVanktin, N. J., saiall black cryatala, whi^ contain oxide of oerinm, 
aimilar to that <rt)tsined firom ores feand in Sweden. 

A ccmuDanicatioa in SUHman's Journal, for March, ftom Dr. F. B. 
Hough, Blaiea that he has dtaeevered anlphnret of nickel at the StBr> 
liag Mine, in Antwerp, Jefibrson Co., N. Y. " It ocenra mostiy in 
radiating tufts of exceedingly mioate and alender crretali of a brass- 
yellow color, and very brilliant lustre, which, when highly magniSed, 
present the appearance of flattened heia^nal prisma with striated 
faces, the sDim being parallel with the principal facea of the prinn. 
It occnra in geode-like canities of the iron ore, which are linea with 
crystallisations of spathic and specnlar iron, quartz, c&leite, cacoxene, 
and snlphuret of iron ; from among these the tnfla proceed, attached 
generally to the spathic iron, more rarely to the crystals of iron." It 
n by DO meana abnndant. llinnte crystala are fbnnd penetrating: and 
trareinng the apathio iron. 

Platinom has recently been diseorered in several localities in die 
Alps, by M. Gaeymard. It occnra in very minute qoantiliea associ- 
ate with gray co«>er ore, in s gsneue of delomites, quartz, gneiss, 
and limestones. Some indications of rhodium have also been no^eed 
in specimena obtained from the platinum localities. It is found fa 
three different localities. — Cbntpta Jtendut, Dec. 31, 1849. 

At the Boston Natoial Eisloir Society, April 17, Mr. Tesche- 
mai^er exhibited some grains of nfatinnm from the washings on the 
Feather River, California, frith the gold from which he had pi^'^Bd 
them ont, several grains still remaining mixed therewith. These 
platinum grains from California appeared to resemble those from 
South America, the Rnssian platinum being less roooded and flattened 
byattiitiaa. 

LAKE SUFEEIOB IRON DEPOSITS. 

Tes Mowing mention is made of the iron depoaita neu Lake Sn- 
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peiwi', in a lata report of the United State* Geologista t — " The beda 
are found on a scale of aa<sb tnagnilude, and the ore is of Bach purity, 
that it.iequires little search to duooTei ihero, aad little caution la pio- 
DouQcing OB ibeii Talue. This iron region is perhaps the most valu- 
able and estensife In the world, for ue maaulacturing of the finer 
varieties of wrought iron and steel. When we consider the immense 
eiieat of the district, the mouotain toasses of ore, its purlt; and 
adaptatioD to the manufacture of the most Taluable Icinda of iron, aad 
the immease forests which coier the euitaoe, suitable for charcoal, 
Ibia district may be pronouoced unrivalled. The iron occurs in a met*- 
morpbic fomution bounded bv two granite belts, one on the north 
and the other on the south, and it is prolonged westerly beyond the 
Mscbiganig BiTei. This fomiation consists of hornblende, talcoM, 
and chlorite slates, with associated beds of hornblende and fblspar 
rocks, evidently trappesA in their origin. The ore eoBsisU munly 
of the ^Bculai, or peroxide of iron, with an admixtnre of the fine- 
grained maeaetic. In some instaDcea, thevh^ ridge or knob apftar§ 
to coiuist of one nuiM of pume Obc, — so pure that no selection u re- 
quired, but an unlimited quantity might he quarried, or picked np ia 
loose blocks arooud tha slopes. In others the ore is mixed with 
seams of quartz or jasper, which renders it lest valuable, and requires 
mjire care in the selenion. fha iron, in such oases, presents a band- 
ed structure, or altemadng seams of steel^iay and tmljiant red. Th« 
appearance of a mountain cliff thus made up la eztraordiaary. 

" This region posseBses an inexhaustible enp[dy of iron ore, of the 
best quality, removed from twelve to Uiirty miles &om the- lake shore, 
with a soil by no means sterile, and covered with • heavy growth of 
maple, yellow birch, pine, and oak, — and that it it to Iku Knme thai 
the Gnat Weij wiZf vltimaleb/ look for the Jiner varietiet of bar inm 
imdituL This region also cootauiB extensive beds ikT marble. Fkah- 

red ii the pi " '"" """'" " ■• - ■ ■ ™.. -.t _ ... 
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, . , _ , Th«r forges are lo- 

cated on Carp River, shout ten miles bwu the lake shore." 

AHSBICAK LEAS AND COTTER. 

Appended to tha geological repeat of Dr. Owen, United States 
GeokiKiat for Wisconsin and Iowa, is a table showing the actual re- 
corded sbipments of lead ftom Galena from the yeur 1841 to 1B17. 
It is as follows : — Number of pigs of lead shipped in 1841, 459,814 ; 
1842, 447,859; 1843, 561,331; 1844, 634,001; 1845, 778,460; 
1846, 730,714 ; 1847, 77l,67S. As a pig of lead wiU weigh, on an 
average, 70 pounds, it appears from the ^Kive table that the annual 
produce has varied, in the seven years referred to, from 33,000,000 
lbs. to 54,000,000 lbs. Acorrespondent of the iVno York Jotimal of 
Cbmmerce furnishea a comparative statement of the receipts of pig lead 
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in the princip*] Atlantic dtts* fo iba bat fbnr yeus. Fran HaT, 
1846, to M»j, 1M7, Ibe receipts vera, of Amerieu, 509,018 ; for ibe 
earrtmooiiog period of 1847-48, ^ ncdpta were 683,373 lbs. 
Amencui for 1848-49,590,537 Ametieu, and 14,660 foreign ; for 
1B49-50, 481,WD Americaii, and 440,000 foKign. Tbe leedpta 
DOW are atated to be aiiDaM wboU; of fbtcign lead. 

The Lake Smrior Joitnuil estimates that 3,680,000 Iba. of eoppei 
in tbe rough will have been sent down from I^e Saperiot before the 
olOM of nangation. Aboat 1,000 men will be employed during tha 
winter. Sereo large maaaee were ahipped at one trnte, whose anited 
weight wa« S9,B53 lbs., whUe four otben weighed 14,641 Iba. 



nOTBS FKOM SI. JACKS OK I BSPOBT ON UKE E 
Db. J&cksoh, in hia elaborate report on the nuneral region of Lake 
Superior, menliona many inlereating facts. At the o(6ee of the Cop- 
per Falla Gomganr he saw the " finest crystals of metallio copper in 
tbe world." In the colleotion he found a cmioaa TarielT«f analdnM, 
of a aalnoit-red color, presenting the aingukr form of a hmg rhombic 
pntSD, as if pseodofiKirphio. The tenniaationB of these erystab ars 
trihedral, the indioalion of tbe planes on each other being about 100°. 
This mineral, on analyMs, proved to be a mixture of leonhardite and 
analciine. It ocenrs in cryatalliud calcareooa spaiv tntvening tbe 
rhombic masses of that mineral, and is associated with legnlar crystals 
of analcime and leonhardite. 

At tbe North Ameriean Company's location, Dr. Jackaoo giree 
aome obauvationa apon the water m tbe mine at difierent depths, 
and remailis, — " Fran these obeerratiotiB, and those I have made at 
difierent seaaons of the year, it will appear that the mines which have 
penetrated to a depth of one hundred feet have a nnifaim tempeiaturB 
of 44° F. , and that the temperature is not afleoted by the heat of sam- 

......1 ■. i._T.i_ jIjjj jii ^i^,3j the cold air may penetrate 

e tempeiatare of tbe air. The mean an- 
nnal temperatnre of the climate is 43.1° F., according to observa- 
tiona at Fort Willdna." At the Boston and Pittsburg Company's 
mines, which are quite near the last mentioned. Dr. J. " measured 
the temperature of the water in all parts of the mine. At 60 feet 
depth from the aar&ce, the water was 44° F. ; at 130 feet, it was 
44° i at 180 feet, it waa 43° ; and at 336 feet, it was 45°. From 
these obserratioDs, it will appear that thb mine has already reached a 
sufficient depth to be afiected by the heat of the earth's interior. If 
we regard 43° as the mean temperature of the climate, we shall have 
a rise of one degree for 88 feet in depth. These minea are the best 
places for inveBtigating this sabject, for there being no pyrites or sul- 

C burets, or any ininenl decomposiiig capable of producing tieat there- 
J, we are free from the objection made to some of tbe European ex- 
periments on the inoreaae of temperatoie in naaea." -^ Praidmt't 
Mtttage far 1849, Part 3. 
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OK THE OBOtOQT AND UIKESALOGT OP EHBRT. 
Frok b cnninunication in SHUman's Journal for November, bj Dr. 
J. Lawrence Smith, we derive the following facts relaiive to the ntlnre 
of enwnr. Of all the mineral eubatancea employed in the atta, few 
have offered to little opportunitj for geological examination aa emery, 
and ccnseqaenti; odt knowledge of it ia very limited. Previous to 
1846, emery (which term ia here used to eipresa that mixed granular 
corundum employed for abrasion), although known to exist in various 

S'aces, was supplied almost entirely from the island of Naioe in the 
recian Archipelago. The emery from this place frequently went 
under the name of Smyrna emery, from the feet of its being shipped 
, from that port. Since 1846, ihia mineral has been discovers in large 
quantities in situ, in the vicinity of Smyrna ^nd Epheaua, Asia Minor, 
by Dr. Smith, while engaged in the service of uie Tarkish govern- 
ment.* It occurs asBOcialed with metamorphic limestone, wholly de- 
void of fossils, and overlying mica, slate, and gneiss. It is imbedded 
either in the earth that covers the limestone or in the rock itself; and 
exists in masses from the size of a pea up to several tons' weight, 
generally angular, sometimes rounded; when In the latter farm, tiiey 
do not appear to have become so by attrition. In the opinion of Dr. 
Smith, this emery has been formed and consolidated in ^e limestone 
in which it is found, and not derived from the older contiguous rocks, 
granite and gneiss, and lodged in the limestone at the penod of its for- 
mation. In the process of segregation, which has given rise to tits 
productirai of the mineral, it would appear that silica, alumina, and 
oxide of iron were eliminated from this calcareous rock, and these 
three in the exercise of homogeneous and chemical attractions have 
given rise to the minerals which constitnle and are associated with 
emery. Emery has been considered by some as corundum ; others sup- 
pose it to be represented by some rock or other, not always the same, 
in which corundum is disseminated in greater or less quantity ; others, 
again, consider it a mixture of corundum and oxide of iron. To this 
latter view Dr. Smith assents. Emery has not the aspect of corun- 
dum disseminated in a tock, for it is fbund in distinct masses of diSer- 
ent dimensions and great hardness. Moat frequently, there is no other 
evidence of the presence of corundum in emery than its hardness. The 
oxide of iron present is always under the form of magnetic oxide more 
or less mixed with oligist ; sometimes it is titaniferous. The frac- 
ture of emery is tolerably regular, and the surface exposed ia granu- 
lar and of an adamantine aspect ; it is exceedingly difficult to break 
when not traversed by fissures. When reduced to powder it varies in 
color from that of a dark gray to black. The color of the powder, 
however, afibrds no indication of its commercial valne. When exam- 
ined under the microscope, the powder shows the distinct existence of 
two minerals, corundum and oxide of iron, which appear inseparable, 
as the smallest fragment contains the two together. 
The hardness of emery is its moat important property, as to it is 

* Sh JnnuaJ i;/' £c<eiu(^ £<Ki>Mry, I6B), p. 96S, 
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dM its Tila« ID the aitt. The method adoptol by Dr. Smith for de- 
tenmniof Ibe hudDCM of difieTent Taiietiea is by obserriiig the sbia- 
•ion ctMod by the niUiiag of ■ definite amouDt of emery upoa the 
nrfHe of glas with the boUoni of an tgkte mottar, the sbnsioi: 
eiMed bj nnlTemed Mpi^te being taken te a oait of comparieon. 
By this method the beet emery is fontid capable of wearing away about 
one h^ of iU weight of oommoa Fteneh window-glaaa, the aapphira 
Dodei the Mtme cireamatanoea wearing away four-^lba of ita weight. 
In ita diemical ootmneilioo, emery consieta at alumina, Irom 60 to 77 

CT cent. 1 oiide of iron, from B lo 33 per oeat. ; lime, from 0.40 to 
80 pet cent. ; silica, from 1.80 lo 9.63 per cent. 
The mining of etuerj ■• of the eimpleat chaiacter. The Datural 
deooo^MeitioB (rf the cootignona Mtdt faeilitatea ita extraction in hloclu , 
aod large miwiri, which are afterwuds broken by bammeTa into a cod- 
Teaimt mm for tnoq>ortatioa by camels or horses. In some localities 
the miniag ia attended with great difficulty, as the tools used tor boring 
aie Modeted unfit for use by coming in contact with pieces of emery. 
11m aimnal eomumption of emery at preeeut is about fifteen hundred 
tons. The price at the end of the last century waa from 40 to 50 dol- 
hn per ton, and between 1830 and 1635 it waa at times even leas. 
Aboat this iwiod, the rooot^lj of emery in the island of Naioa was 
poidkased Rom the Greek gorerameot by an English merchaot, who 
M regulated the qoantitr given to oomm«roe that the ptioe gradnally 
tese torn 40 to 140 doUan the ton, a price at which it waa Bold in 
1846. Since then, the emery mince diaoorered by Dr. Smith in Asia 
HinoT have been as anoceeefolly worked, nndei the aoepioea of tba 
Tnikish go*emmeiit, that the price haa now diminiehed to 60 and 70 
dolbn per ton, acooiding to the quality. 

OH BUTILE AND CHLOBITB IN QtlABTZ. 
SpBCIMNa of mtile in quartz hare for twenty yeaia past beea found 
in bonldera in several towns in the vicinity of Dartmouth College, 
none of which have ever been traced to their eouices. Localities have 
been mentioned, but none have furnished apecimena resembling these 
bouldeta, excepting a sinele one. This locality naa opened two years 
unce at Waterburr, on Uie Central Railroad. In a cut of aii^ feet 
depth throu^ aoud talcose alate, and thirty feet ftton the surface, a 
Teio of quartz waa met, and a conaiderable number of specimens coor- 
taining rulile were obtained. The locality is now exhaested, and 
fiom its position could not have fumiabed the scattered maases hereto- 
fore known. Some of the specimens from this renm are exceedingly 
beautiful, both in the richness of the quartz ana the abundant long 
needles of the rutile. The ratile cryatals are from the size of the finest 
hair, BO as te be almost invisible, up to the tweliUi of an inch in diam- 
eter and five inches long ; they are uniformly distributed throughout 
the quanz, and intersect and cross each other m alt directions. There 
is no radiation from a centre, but in many iiistancee the crystals have 
one or more large, graceful curves, and sometimes two in opposite di- 
reciioDs, and some axe bent at an angle either right or oblique. Many 



n groups of eereral latcTally joined, and 
)ns, and having a eiogle temiinal plana, 
L presents a Bilver-wEite color. These 
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are brokeo at the sQr&ce of the quarts, while othen an wholij io- 
elnded in it, terminating in a single plane, or tapering to a point. 
They are all of a nnifbrni bright roddish-brown color, and of the lua- 
tre of polished copper. Where the enda are seen on the polidted faces 
tiiey have the color and lustre of polished steel. In some i^>ecimeDB 
there are nnmerous, Termiforra, tortuous, and convoluted crystals. 

They occur either singly or in grc ' ' ' 

united in all their convolutions, i 
highly lustrous, which often presents a 
crystals. Prof. Hubiiard conceives to i>e chlorite. 

If these several mineiala were at one time in the fluid quarb, they 
most have crystallized previous to it. The ruiile prisms are so straight, 
or so gracefully curved and twnt, that they would eeem to have expe- 
rienced but slight resistance. They intersect and cross each other, 
and pass throuA the loops in the chlorite crystals, or touch them upon 
the ouleide, and they probably crystallized first. Around most of theM 
convolutiona of the cnlorite, there is a burr, or a minute spot of im- 
perfectly radiating fractures, which suggests that they were formed 
before the solidincation of the quartz, and that they liad occasioned 
some pressure ot disturbance, and a slight fracture. But as the chlo- 
rite uniformly, and the rutile in very many cases, must have been 
widiout any attachment, the density of the fluid quartz to have sue- 
tained them was probably great. There must l>e somewhere, in thia 
region north, a nch deposit, for which mineralogists will earnestly 
eeelt, until it is found and its treasures transferred to their cabinets. — 
Prof. Hutdard, before the American Association. Silliman'i Jownud, 
Nov. 

MINERAL PHOSPHATE OF LIME. 

■Mr. Aloer announced to the Boston Society of Natural History, in 
December, the discovery in New JersOT of a valuable and extensive 
deposit of massive phosphate of lime. It occurs in the town of Hurds- 
ville, Morris County, a few miles from the Morris Canal, and is asso- 
dated with magnetic iron pyrites, and rarely with copper pyrites, all 
together forming a veia of about eight feet in width, traversing a gneiss 
or hornblende rock. These metallic sulphurets occupy the lowest part 
of the vein, bat are often penetrated by the inter-crystailizaUon of the 
phosphorite, which is sometimes met wi^ in very regular prisms of 
the usual hexahedral form, and several inches in leng&i, entirely sur- 
rounded by the metallic gangue. The snperincumiwnt portion of the 
vein, of about 5 feet thickness, ia composed entirely of the massive 
and serai-crystalline phosphate, and it follows ^e lower portion with 
a pretty uniform dip and parallelism to the depth of about 30 feet, as 
&r as It has been explored. It extends to the surface of the ground, 
and was opened for the purpose of obtaining pyrites for the manufee- 
ture of copperas, or green vitriol, which it was thought would pay the 
cost of imning, while the phosphate of lime was overlooked, or sup- 
poeed to be some common rock, though the oecurrenoe of a ^w cry*- 
tds of the mineral, imbedded in the pyrites, had been known for mhdb 
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time, uhI bad Utrteted tkioui mii>eTBlogiiU to the spot. Then may 
be eeea a dogle tnjgui at the house of Got. Dickiuon, which moM 
hire been more than IB inches in length. The msnlTe phn^horile 
wu discovered by Dr. C. T. Jackson and Mr. Alger while on an ei- 
caiaion into New Jeney during the past summer. Sereral tons of it 
have been remoTed, and its value is now to be tested as a sufaMitttts 
for animal phon>hate and gusoo, as an agricultural fertiliier, after 
grinding and undergoing other suitable preparations, to render it more 
readily solvent and active in the soil. So pore indeed is this minenl 

thosphale, that Dr. Jackson considers that it ma; and will be proGl»- 
ly used for the extraction and preparation of phosphorus, in prefereoce 
to obtainmg it from olhei sources. It is the mtention of Mr. Alger to 
•end to the great Exhibition of 1851 a nearly pnre mass from the 
HurdsTJlle vein, weigbing over 400 pounds. 

So important is Ihe sobalance deemed, that a few years since the 
British government sent commissioneis to Estremadura in Spain, for 
the purpose of exporting it to England, and Prof. Daubeny made a 
lepart on the subject, the result of which was, that it did not occnr in 
sufficient qnootitiea ; so that the only mineral phosphate now used by 
the agricalturists in England is obtained from the crag on the coast of 
SuSblk. But this is very impnie, containing carbonate of lime and 
other earthy matter, which are objectionable in several ways, while the 
mineral phosphate of New Jersey is perfectly pure. Prepared bone- 
dust, however, is very largely used in England, and in this country 
the demand for it is considerable. It contains several soluble phos- 
phates beeides lime, as m^esia and soda, all of which are important 
to tbe growth of plaots. Besides the use of booe-dust for aertcnltural 
purposes, several thoasand tons of it are annually used in ^gland for 
the manu&eture of chiuB-ware, at a cost of from £7 to jCIO per ton. 
When we consider the bearing of phosphate of lime upon the animal 
and vegetable economy, we cannot but regard the discovery of this 
substance in such large quantities, and so easily accessible, as one of 
the most valuable of £e sources of wealth which has been added to 
the country during the past year. 

Phosphate of Lime in New York. — Daring the geolosical survey 
of New York some yeaia since, tiie occurrence of phoephate of lime 
in considerable quantities was noticed by Dr. Emmons near Crown 
Point, and its employment for agricultural puroosea recommended. 
This locality within a compatstively recent period has been explored 
and a vein opened under the direction of Dr. Emmons. This vein 
has been traced for a distance of 30 or 40 rods, and opened continu- 
onsly for 30 feet. In 'borne places it baa a wid& of six feet, varying 
iioDi two to six. About sixty tons have been already rais^, wnich 
it is proposed to grind and prepare for agricultural purposes. Tbis 

B'lospbate of lime differs considerably from apatite, and is called by 
r. Emmons drpyrchToite. In color it is a dirty malachite green, ap- 
parently formed in concretions under botryoidtu fonas, exhibiting on 



IS fracture a fibrous structure like some forma of limonite. _. 
is ibliated or laminated, the lamine lying upon each other and forming 
with themselvea segmenta of spheres. Exposure to the air changes 
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As green to m diity white. When ita lemperatare is raised to a little 
below tedneBe, it phoephoreseea with a lise emerald-green light. It 
n doll and opaque ; haidnew, 4; ap. sr. 3.06. CompoBition, phoe- 
{rfiate of lime, ^.85 ; oxide of iron and alumina, 6.30 ; silica, 0.50 ; 
water, 1.60 ; fluoric acid, traces. Like the phosphate of lime in New 
JeiBej, it occurs in a regular vein in gneiss, and is associated with 
primary limestone and a greenstone dike, which also contains phos- 
{dimic aoid, He direction of the vein is nearly east and nest ; dip 
north at a high angle. This phosphate has been tried b; Di. Elm- 
mone'iqnii LsjuLwtth great saccess, — Editors. 

COAL AND OTHEB FOSSIL FUELS. 

At the meeting of the Geological Society, on M&r^ 13, a letter 
was read from the Foreign Office, annonnoing the discovery of coal in 
the district of Oltoo, thirteen hours distant from Eneroom, Asia 
HiM». The coal ia alaty and not of prime quality, cmtaining con- 
MdenUe snliAar. — London Literary Oas^U, Marat. 

An intuesting discovery has been made in Russia, between Sorpat 
and Norva, of a combustible as carboniferous and ealeftctory as C(«1. 
It is of a yellowish-browD color, with white spots, and is the subject 
of mnch qiecnlation, being said to be of a much earlier geological 
period than any known coal-field. — London Mining Journal, Au^.31. 

ASHES OF 4KTHBAC1TK COiL. 
Thi following communication waa read at the meeting of the Amer- 
ican Association, at New Haven, by Mr. J. B. Bunco : — Coal, now 
so common an article of fuel in all oui cities, leaves bnt a small qaan- 
tity of ashes ; yet when we take into account the number of tons con- 
sumed in a single yetx, this amount becomes very consideraUe ; hence, 
it is a matter of interest to know whether it can be considered of 
economical valne. With this purpcee in view, two samples of coal 
were selected, the white and red ash vaiietiee, and the quantities solu- 
ble both in water and acid detennined, with the following results, 

White ash, in water, . . 3.74|Red aA, in water, . . . 3.35 

" " in acid, . . . 17.07| " " in acid 18.65 

The fallowing analysis is the mean of two detenninationa of the 

portion soluble in acid : ■ 



WhIuArtL RfdAA. 

Soluble silica, . .790 i 

Alumina, . . 35.301 Se.&75 

Lxin, .... S9.043 40.611 

. 18.655 1.108 

. 1.730 1! 



WhiuAjh. BedAih. 

Soda, .... 1.033 1.146 

Potadi, . . . 1.443 .733 

Phosphoric acid, 1.706 1.880 

Sulphuric acid, . 8.164 3.010 

Chlorine, . . . .087 .013 

Total, . . 09.448 100.601 
The results obtained in these two analyses seem to justify the ex- 
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tconre ow of gmI tahea for ■giicaltnnl pnrpoMa ; thqr m nay 
nliuble on aoconnt of the aulph*tM of lime and mignnw* which thm 
coBtain, ud also from the pbo^pboric toid ud alUiea. Himdrada 
of ton* which are now wasted might thna be bniu^l into me. 

ON THE STRirCTUBE 07 ANTHBACITE COAL. 

It has been aKeitaiDed by Prof, Bailey, that anthtaoite coal is aoa- 

oeptible of diTiaion into Tcr; thin lainiiia.allof which examined ondai 

the aueraacope give eridenoe of their Tegetable origin. Dating a«n- 

oidinarr ovi fire, tbo cindeie which frf off are very 



good tot Iheae examinations; thej easily split into ihin lavets, 
show TOgelable tismes of Tarion* kinds. Even completely decar- 
bonned eoal shows this origin. The little while spots are the veseels. 
It i* more difficalt lo examine soft coal, as the bitumen swelk and 
obBoorea the vegetable fonna. The principal forms abeerved aie ihin 
layen of elongated cells, acalarifbrm ducts, flattened tabes, Bjianged 
in spiral lines, large rectanRolar cells, the charcoal-like mmssw ; in 
CMM ease, a soar, as if a bod bad been there attached ; also portion* of 
the ftnods of feme. 

ABSEITCS OP THE COAL FOKHATION IN CALIFORNIA AND OSBOON. 

Im a teoenlly printed report of the Secretary of War, conunnnicat- 
ing information in relation to the geology and topographT of Cali- 
fornia, and ooDtaining a memoir on the aubject by Mr. T. P. Tyson, 
of Baltimore, the resnll of a scientific visit nude by him to that legioo, 
we find the following statement, which efiectually craitradicta the 
manyaceoanta we have bad of coal existing therein abondance. 

"There is one drawback to the country," says Mr. Tyson, " and a 
most serious one, in the absence of that main spring to industrial 
operations in the present aee, — coal. I had thought it not impossible 
that, if the Saciameoto valley itself should not be ascertained to repose 
npon a ■ coal formation,* one or more coal basins might exist among 
the coast range of mountains; but was disappointed in this leading 
obiect I had in view in viaiting the country, by finding the sirala not 
older than the cotnparatiTely recent periods of tertiary formations rest- 
ing immediately upon the hypoeene rocka, thus ahowing the remark- 
able fact of the lota! abserux of the entire suit of sedimentary formatiora 
(&om the tertiary down to the silarian) which form the surface of the 
greater portion of the known world ; and, as the coal formation has 
Its place in the midst of these, it is of course also wanting. It would 
be premature lo assert poaltively that it may not exist north or south 
of the regions covered by my reconnoissance : but, from all the infor- 
mation I Dave been able lo collect, it seems likely that the same geo- 
logical features extend from near the Oregon boundary to the southern 
lermbua of Lower California. Not having visited Oregon, I am no 
in possession of sufficient iaformation lo found an opinion upon as to 
the probability of the carboniferous formaliou existing in that Terii- 
'ory. Iiignites and tertiaiy coals are known to exist, and it is most 
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likely tbit xtfoa each diacurerjr of tbeee a ' new edition ' of a ' coal 
report ' ia emitted. Whilst Col. Maooii was in conunand in Cali&mia, 
he considered the sabject bo important that ' be directed the lata 
Capt. Warner to viut and examine everT locality in which coal was 
reported to exist,' up to about the middle of 1848. It appears that 
every one of these ' numerous beds of coal of tlie best quality for 
steaming ' proved to be either lignite, or bitumen, or something sdll 
further removed from the character of coal. The lignites, in moat 
cases, were but fragments of trees, or single trees only. There is an 
ample coal formation on Vancouver's Island, and others on the conti- 
nent further north. It is to that quarter that California roust look, 
unless Oregon may produce it. As &r as 1 can learn, all the reported 
coal-beda on the coast are of the character above described." 

A seam disoovered by Lieut Talbot on the Celeetz, in Oregon, prores 
to be lignite. 

ASPHALT DM FBOM NEW BRUNSWICK. 
At a meeting of the Boston Society of Natural History, April 17, 
Di. C. T. Jacl^n called the attention of the members to a new Io> 
cality of asphaltum recently discovered in Dorchester, I<Iew Bruns- 
wick, It occurs in a bed from four to six feet in thickness, and, if 
continsous for any enent, must furnish a vast amount of most valuable 
idel. 'nie asphaltum is a very beaatifal variety, ^et black, glossy, 
and free from smut. It breaks with a broad concnoidal fracture, like 
obsidian, and presents a brilliant surface. It is a little sotter than 
rock salt, which scratches its surface. Its specific gravity is 1.007. 
It softens and melts when exposed to heat in cloee vessels. When 
inflamed it does not run, but bums freely with a bright, yellow flame, 
and a little smoke. Healed in a glass flask, it gives off an abundance 
of bituminous liquid analogous to petroleum, and leaves a very light 
and bulky coke, of a brilliant black color, and very parous. When 
exposed to heat in a covered platinum crucible, an abundance of ca^ 
buretted hydrogen gas is given off, which burns with a large and bril- 
liant yellow flame, having a. high illuminating power. Two analyses 
gave an average of 69 per cent, volatile matter to 41 of coke. As- 
phaltum is particularly valuable for the production of ^ for illumi- 
nation. It is also the best fuel for steam-engines, and is particularly 
well adapted for the use of locomotives on railroads. The asphaltum 
'n question has been used with great success at the Boston Gias Works. 

' ' ' sition was state" '^ ' ' - '^- "^ — -•- ' 

V Brunswick. 

THE KOH-I-HOOB, OK GBEAT EAST INDIA mAMOND. 
Ddbino the past year, the celebrated diamond of the East Indies, 
known as the Koh-i-noor, which had by the right of conquest fallen 
into the possession of the British eovemment, 1^ been traosferred to 
England. The history of diis splendid gem is as follows : — It was 
discovered in the year 1550, before the establishment of the Mogul dy- 
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nuty, in the mines of Golcoiida. It remuned in thepooaearion ofiha 
Kii^ of GolooDdA nntil the lime of the father of the renowned En^wor 
Annuigiebe, who, *ubJDg»tioc it» poeaeiBor, fint held the Koh-i-noor 
by the right of amaoeM Wliile in the pooaeamoa of the Mi^U it 
was firat aeea hy s European, Tarender, a French tisTeller, in 1665. 
Thi* geotlemao, aa an act of indulgence on the nsrt of Aumn^iebe, 
wu permitted to examine it niinntely, and fhun lae icconnt vhich ha 
gxwe of it, it has noce been known to the European wmrld aa the di«- 
mood of the Great HdkuI. In thia interriew the Emperor ia de- 
■cribed •• aeated npon Uie throne of atate, while the chief keever of 
hi* jewels pradnced hit trcamre for inspectioa on two golden Jiabea. 
Tike magoiAienoe of the collection wm indescribable, but con^icuoua 
above ill in Inatre, esteem, and value, was the Koh-i-uoor. Some- 
tiinea worn on the peraon of the Moguls, aometimea adorning the 
biDoaa peacock throne, thia jewel waa aaiely preserved at Delhi nntil, 
in 1739, the empire waa overthrown by the Persians, under Nadir 
Shah. Together with the apoila of owuiaeat, estimated at ninety mil- 
liona aterlin^, the Koh-i-noor waa transfered to Khoraisan. Here it 
waa not destined to remain for any len^ of time. Nadir Shah was 
assassinated by his ant^eota, and the diamond was borne away by a 
party of A^an soldiera, under Ahmed Shah, to their own counay. 
It seems as if the Koh-i-noor carried with it the sovereignty of India, 
fbr the conqueata and power of Ahmed aoon became aa extensive as 
that of his predecessors, and gave to him the control of Uindoetan. 
In bis dynaaty the diamood remained nntil the year IBOO, wiieu its 
then owAr, /iemaun Shah, was overthrown by Shah Shuja and im- 
prisoned. But the Qsurpei on ascending the throne was not able te 
find the precioua omameot; the treaaurv of C^ul waa searched in 
Tain, untu, at last, it was bund iDgeniooaly secreted in the piism wall 
of the dethroned monarch. Eight yeara after, the Shah Sfauja had 
become so powerful that the British government sent Mr. Elphmalone 
as an ambassador to his court, for the purpose of maintaining friendly 
relations. At the audience given to (ae envoy. Shah Shuja appeared 
rnagnifiocDtly arrayed in a green tunic, glittering with gold and pre- 
cious stones, and wearing the Koh-i-noor in a bracelet upon his nght 
arm. This was the second time that a European had been favorod 
with a sight of it, one hundred and forty-three years having elapsed 
aince its exhibition to Tavemier. Hardly, however, had Mr. EUphin* 
Stone left the court, when the Shah was expelled from Cahul, carry- 
ing away the fiv-famed diamond concealed abont hia person. After 
many Tieisaitndes of exile and contest, he at length foand an eqnirocal 
reftige among the Sikhs. Rupjeet Singh, the chieftain, was fully 
competent to j)rotect or restore the fugitive, but he knew or euapected 
the treasure in hia possesaion, and hu mind waa bent npon acquiring 
it. He put the Shah under strict surveillance, and made a formal de- 
mand for the jewel. The Shah hesitated, prevaricated, t^nporiaed, 
and employed all the artifices of Eastern diplomacy, but in v^. 
RuDJeet resorted to more stringent measures, and at last a day was 
fixed for the aurrender of the diamond (June 1, 1813). The two 
prinoee met in a room appointed for the purpose, and took their seat* 
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npon the gtouod. A eolemn nlence then ennied, which contioiied un- 
broken for an hour. At length Runjeel's impatience OTercamo the 
BDggestions of Eastern decorum, and he quickened the memory of the 
Shah. The exiled prince spoke not a ward in reply, but calmly mo- 
tioned to an attendant, who produced a small roll which he placed 
midway between the two chie&. Again a pause ensued, when, at a 
signal from Rmijeet, the roll was unrolded, and the glittering Koh-i- 
noor passed into hb possession. AtWr this lime it remained with ths 
Sikhs, until the late insurrection, when it was seized by the English 

EOTernmeDt. For a few years previous tn its seizure, tJae Kob-i-nooi 
ad formed a part of the decorations of a hideous idol, kept at Orlsea. 
Its loss is re^rded by the superstiiious natives as indicative of the 
<n)mplete eiUnction of their supremacy. 

If we except the somewhat doubtful daims of the Brazilian stone 
among the crown jewels of Portoeal, the Koh-i-noor is the largest 
known diamond in the world. When first given to Shah Jehaun it 
was still nncnt, weighing, it is said, in that rough state, nearly 800 
carats, which were reduced by the unskilfulness of the artist to STB, 
its present weight. It was cut by Hortensio Borgis, a Venetian, 
who, instead of receiving a remuneration for his labor, was fined 
10,000 rupees by the enraged Mogul. In form it is " rose cut," 
that is to say, it IB cut to a point in a series of small faces or "&cels," 
withont any tabular sni&ce. A good general idea may be formed of 
its shape and size by conceiving it as the pointed half of a small hen'j 
egg, though it is said not to have risen more than half an inch from 
the gold setting in which it was worn by Runjeet. Its valae iji 
scarcely computable, thongh two millions steilmg has been mentioned 
asajnstifiable price, if calculated by the scale employed in the trade. 
The Fitt diamond, brought over from Madras by the grandfather of 
Lord Chatham, and sold to the Regent Orleans in 1717 for £ 135,000, 
weighs scarcely 130 carats; nor does the great diamond, which sup- 
ports the eagle on the summit of the Russian sceptre, weigh as much 
as 300. 

OH THE GKEAT DIAMOKD IM POSSESSION OF THE NIZIM. 

At a meeting of the Asiatic Society, in November, Capt. PitzgeraU 

presented a mmlel of a large diamond foimd in the Nizam's country 

some twelve or fourteen years ago, under circumstances of rather n 

curious nature. The model shown, was the model of a part only, a 

ELcce having been chipped off, which, after passing through many 
ands, was purchased by a native banker for 70,000 rup^. The 
larger piece, represented by the model, is now in the noasession of the 
Nizam, and at Uie time of its discovery was exhibited to many Euro- 
pean gentlemen. The manner in which tfais diamond was originally 
foand may be contddered interesting. It was Grat seen in the hands 
of a native child, who was playing with it, of course ignorant of its 
value. On eight annai being offered for what the poor people coa- 
adered as a mere stone, tlieir suspicion was excited, which led ulti- 
mately to the discovery of the bright stone being a real diamond. Tho 
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aiiaaf thealoDe, ffiaeilj memu ed fanlbe teaden i«ndol,k h ftl- 
lowa: — Length, 2.4S incheai greauat b[«adtb, IJSiDcbes; iiengo 
thidmfw*, 0.93 ineh. Tho actual weight of the djanioml ii aappaaed 
to be 1,108 graina, which ia equal to ^7 cants of weight of theioo^ 
diamond ; bat m the lough etosea are uauallj taken to give but oae 
half of theii weight when cot and poliahed, it would allow 1381 oanlB, 
or a weight between the Pitt or Itegmt diammd <13e|) and that of 
tbeGraodDiAe ofToKaoj (139), tor it in ita pi«aent oonditioB. If 
we tklu it that one eighth of what it wooU have beea when poUabed 
waa taken off with the aplinier aold u> the native, we ahalltMD baTe 
Uf4 enata for thepoaaiUe weight of b, if it had been eat and poUab- 
ed whea ratin. lliia woold pUee It in weight between the Tnacaa 
•nd the neat Rnamn diamnd of IQS eanta, which laat ia wdl known 
to be an IndiiD alone. — SilUnuat'i Jovnud, May, 



Db. Uuitill, of England, baa for a long time Miertained the idem, 
that, among the ramaim of ecdoaMl leptika obtained Iran the Wedden 
■tiata, then weie indicationa of aerenl genem of tertealiial eaniiaas, 
beaidea thoae eataUiriied by bimaelf and other geologiaU. Tbeieoeat 
diaoorer; of an enonuoiiB aim-bone, or hnmema, Oi an DDdsaciibed 
reptile vt the crocodilian tjrpe, in a quanj of Tilnte Foreat, Sasasi, 
■imI aome remarkable Teilefan: not lefbrible to known geoeia, hare 
indnmd him to puUiah the Ikcta which his late reeearcfaes baTe 
bro^ht to light. 

The bumenH abore mentioned waa Atond imbedded in aandston^ 
dwut twen^ feet below the amfkee ; it preaeatsthe naual mineralizad 
condition ofthe foanl bones Irotn the aienaeeoaa atcata of the Waal- 
den. It ia four and a half feet in length, and the dTcnrnfereoce of ita 
diatal extremity is thirty-two inchea. It haa a medollary caTJty time 
inchea in diameter, which at once separateB it from maiine Baurian^ 
while ita form and proportions distinguiBh it from the banterua of the 
IgnanodoB, Hegaloea^nis, and the Tike. It approachea moat nearly 
to the erocodiliaos, bat poeaesses chara^teie distinct from any known 
foaail genus. Ita size is stapendons, far exceeding that of tne corra- 
apondiog bene of the gigantic [goanodon ; the name Peloro8anrus(fraai 
wiijBfi, monster) ia therefore proposed for the genus. No bones have 
boen found in euch contiguity with this hmnerus, as to render it cer- 
tsin that they belonged to the same gigantic reptile ; but aereral very 
large caudal Tertebne of peculiar ctuincteTB, collected from the aune 
quarry, are probably referable to the PeloroeaDrus. As to the magni- 
tade of the animal to which the humerus belonged, Dr. Mantell, while 
disclaiming the idea of arriring at any eondosions from a single braia, 
states, that in % Gavitd eighteen feet long tlie humerus is o ' ' 



length ; i. e. 
the end of tl 



ie eighteenth part of the leagth of the animal, 1 
ronnie t< ■' '' - ■■ ■ 



'tB to the tip of the tail. According to thsM ad~ 

its, tbePeloKisaaras wonld be eighty-one feet kmg, and ita 

body twenty feet in ciicamference. Even u we ahonld annme the 
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hngtii uiil prolnUB nnmlier of theTortebne u the bo^, ftltbon^hw* 
■bonld hsTe a reptila of relatirely abbie?iBted pniporti«iB, jet in thia 
eaae the original creature would surpaas ia magnitude the most co- 
ksMl of reptilian forma. In this connection Dr. Mantell oSers oome 
eomments on the pTobable ph jaical condition of the countriea inhabited 
by the lorestTial Teptilea of the seooodkry ages of geology. The high- 
ly o^aniaed land sanriaiiB appeu to have occupied the same poaitton 
in thMB andent fauDaa, aa the large Mammalia in those of modem 
limea. The trees and plants whose remainB are dMociated with the 
fonil bones manifest, bjp theii close affinity to living typea, lliat the 
isltmds or continents on which they giew possessed as pure an atmos- 
phere, as high a lempeiainre, and aa unclouded skies, as tboee of out 
tropical climeB. There are, ^lerefore, no legitimate giounda for the 
bypotheaia in which srane phjaiologiats have indulged, that during the 
"Age of Reptiles" the earth was in the state of a half-finished 
planet, and its atmosphere too heavy, from the excess of carbon, for 
Ibe respiration of naim-blooded animals. Such an opmion can only 
have originated from a partial view of all the phenomena which these 
problems emloace ; for there is as great a discrepancy between the 
■^"ing (aonaa of difiarent regions, as in the extinct groupa of animals 
and plants which geological reaearches hiTe lervealed. — Sfiinwn'f 
Javrnal, Afiiy. 

FOSSIL ItTETLBS. 

A BtMAKSABLT fine chelonile, by far the most perfect spedn^ of 
the kind ever found in Ibe Purbeck beds, has been discovered in the 
newly-constructed Feather Quarry. The two portions of the shield 
of the turtle are situated sida by side, and the carapace, or upper 
shield, presents its superior surface to view. It is perfect, with the 
exception of the posterior neural, and one costal plate ; it is 15i inches 
long-, and Hi broad. The plastron, or under shield, is less perfect, 
being defective at the anterior and right lateral portions; it is 13 
inches long, and Hi broad. But what ia rBmaibable, the nnder or 
inferior surface is uppermost on the stone, whilst the carapace pre- 
sents the upper or superior surface, wliich renders it doubtful whether 
the two portions belonged to the same individual or not, although the 
dimensionB of both perfectly correspond. The speciown might, in 
all probability, be referred to the genus j&nyi, but the species does 
not appear to have been hitherto known, as it ia totally different from 
any described by Professors Owen and Bell, in their Mattograph on 
Fojiil Replilia. — LoTidort Minine Journal, July 20. 

Among the casts of a set of Himalaya fossils recently presented to 
the Boston Society of Natural History by the Bri^ahEast IndiaCom- 
psny, were a cranium, humenia, and parts of the sternum of Colotaiy- 
dieiys Atlas, which must have been of an immeusa size. With refer- 
ence to this, Prof. Agassiz observed, that he had found at Philadelphia 
a femur of a gigantic turtle, taken from the green-sand of New Jer- 
sey, which be thinks must have been larger than the Himalaya spe- 
oicB, judging from tiie aize of the femur, which was larger thin that 
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•f the ihiMottM ; ha bad nuned it AtlutodMlja. — Bc*ton tiatyrat 

NEW POSSILB tH THE FOS3ESSI0M 07 DB. lUNIELL. 

A LBTTaft tioia Mr. Muitell, of Lcmdon, pobliibed in SUSman't 
Jtmnul, for Juiaarf , IBSl, atatea that he hu leoeired a letter from a 
frvtoA, b New Zealand, ia which the writer sajs, that, haTisg heaid 
of eates oontaining birda' bones, be Tinted one ot them, and waa n- 
warded br obtaining BBreial eknlla and naudiblcB. •' The beak ia not 
hke the KeM (Apterys), bat reaemUea that of the ostrich or casao- 
wary. Ttw care ia on the weat ride of the North Idaikd, in the lime- 
alone fotmation which extrada alraig the ooaat." IWe are many 
aimilat earea aaid to contain birds' booe*. The natives believe that 
the oonntry was onoe set od fire by the eniptioa of a volcano, and that 
all the Heaa fled to a cave foi Tcnige aod there periled. This tra- 
dition Dr. MantelloonsideTs as confirmed by variooa evidence, at least 
■a ftr as relates (o the Middle Istand. 

Among the (beril sheila received from Hr. Walter Mantell are ^le- 
(ies of Otfuftca collected in the North Island, sjiparently identical 
with CuaiU^a dmuiola of England. 

Dr. Mantell writes that he mb himself obtaiiwd from, the Wealden 
Bome highif interesting and novel Kmaina of the colosaal reptiles that 
were contemporaries of the IguancdoD. He has also disoovered an 
abundance of fossil cones, the fruit or seed-vessels of the fir-trees 
eoniDosingf the foresla of the Wealden. He has besides a beautiful 
fossil palm-leaf from the tertiary strata of the Ide of Wight, being the 
first species of this kind found in England. 

FOSSILS IN FfUNCS. 

Ik the Omptei Baidus, for May 13, M. Paul Gervais notjces some 
DmsiIb obtained from a rich bed in the environs of Apt (VsuchiBe). 
Among thorn are two mammals which difler generit^y from anv 
hitherto known. They are very imperfect, but the animals to which 
the bones belonged were Fachydeimala, ranking, the one among the 
Lophiadons and Tapirs, the other among the Pachydermata nearest al- 
lied to ruminants. They are called, respectively, ThpiruAw hyradtua, 
and Acothervium taluminum. The fo^ils of this bed resemble very 
closely those of the limestoQes of Paris. 

UASTOSON AKGUSTIDBNS, AND HOBTBEBN FOSSIL ELEPHAB. 

For sevemJ years past, it baa been a matter of considerable doabt 
whether the remains of the Mastodon imguttidens have over been 
found in the United States. The species of mastodon common in 
Northern America was the M. giganleui, while the M, ongustideKs 
a[>peat8 to hare been confined to Uie Old World, and according to Dar- 
win to some parts of South America. Dr. John C. Warton of Bos- 
ton, who, by nis researches, has identified his name with that of the 



. 3 iizodb, Google 



OBOLOfiY. "SIS 

DiMtoilon on thia ooatiuent, on the evidence of e, uoth in tba friiwn 
sion of tho Fhiladelphia Academy of Natural Sciencee, the histoid of 
which he laboriously traced, has decided that this speciea wu a native 
of North America. The locality of the tooth refened to Ib a few 
miles from Baltimore, but its authenticity has been aomenhat quea- 
lioned by some geologiBls. At the meeting of the American Atsod- 
ation U Charlescon, Prof. R. W. Gibbes staled, that he had raoentlj 
procured a fragment of a tooth of the M. anejtlidem, found amid a 
heap of rubbish used in filling up an old wharf in Baltimore. If it wta 
derived, aa ie not improbable, from the neighbourhood, it would aemn to 
confirm the concluaions previously arrived at by Dr. Warren. 

At the American Aj»ociation, at Cambridge, in t84S, Prof. An*- 
aix exhibited the teeth and tuaka of a new speciea of EUphal found ill 
Vermont.* Prof. Gibbea staled, that, aince this discover;, a tooth of 
the same apeoiea had been found in Duplin Co., N. C. It ia tbotefiiMI 
settled that this species also occurs in the Southero Stales. 

FOSSIL SEHAIHS OF THE BIRDS OF N£W ISALAJfD. 
A BPLBtiDiD collection of the fbsail remains of the Dinomia, and othar 
birds of New Zealand, has recently been transmitted to England hj 
Walter Uantell, Es^., Government Commiaaioner of tho^ ialaodi. 
This collection contains above five hundred specitaena referable to Ta> 
riouaapecies of Dinomia and allied ^neta ; and to species of a26(if>v>», 
pengvin, toater-hen, and apteryx, with portions of egg-ahella of three 
di^reut types. With the above were also associated bonea of a spe- 
cies of dog and two species of seal. Some of theae bones were im- 
bedded in a morasB, which is of small extent and only exposed at low 
water. This swamp waa composed of vegetable fibres, sand, and ani- 
mal matter ; and seems to have been onginallj a, morasa in which the 
New Zealand fiax grew Inxurianlly. 'Hie bones are literally tanned, 
and BO well preserved as to appear as fresh as if recent. Among the 






a and mandiblea, and bones of the moat cuoeaal 



The moat extraordinary relics are the entire series of bone^ 

(twenty-six in number) of the feet and ehanka of the same individual, 
binomh robastui, found standing erect, the one about a yard in ad- 
vance of the other, aa if the bird had been mired, and, being unable to 
extricate itself, had perished on the spot. They were dog up and care- 
fully numbered seriatim, and are now articulated lite a recent skele- 
ton. This is the only known instance of the bones of the foot and 
tarsna in a natural condition, and consequently the first certain example 
of the Btnicturs of the bones of the feet of the colossal birds of New 
Zealand. There are no clear indicationB of this bird havine had a bin- 
der toe, as in the am^er speciea of Palaplenrx, in which Uie articula- 
tion for a posterior toe is strongly marked. The foot when recent 
must have been sixteen inches long and eighteen inches wide ; the 
height of the bird to which the bouOs belong was about ten feet. 
Dr. Mantell suggests that these bone deposits, though geolopcally 

* Sag JfMuot nfScUiitiJie Dltcertry, IS50, p. 380. 
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Modmi, are of hifh antiaaitj in niaiion to tbe hnnun inhabiUnts of 
Mew Zealand, and coneiden it probable thai these stupendous bird* 
fonneTly ranfied oter a taat coDtinent, nnw aubnierged, and of which 
the iaianda of Ihe PaciRc are the culminaliiiK puinta. Although them 
seems to be but little doubt that, like the Diido and Solitain of the 
ManriiiuB, and the gigantic elk of Ireland, the last of the Moas waa 
Bilenninated by homan agency, yet it is probable that a change ii 



uJrd beinga, and whose eBbcta through Innamerable ages psleontoFog; 
has in part diacoiered, we ore aa utterly ignorant at of tbat which gor- 
tnxa the firat appearance of the minntest liting organiama tbe powers 
of tbe microscDpe enable us to descry ; both are Teiled in inacTntabla 
n^atery ; tbe results only are within the scope of our finite compre- 
hemion.— SUUman't Journal, May. 

IBCBirr IMFRKSSIONS OF TBE TBBT OF BIBDS. 

Ha. J. L. HiTia staled that Dr. Webster, of Nora Scotia, had 

Btely procured some specimens of recent bird-tracks in the ssni) of the 

Bay ot Fnndy, which were precisely like Ihe fossil bird-ttacka of the 

iandstone of the Connecticut valley. The enonnous tides of this Bay 



T awav the sandstone, and deposit it on tbe neighbouring; beaches 
to the depth of from half an inch to an inch at each tide. Dr. Web- 
JRn carefully remoTed soma of this sand bearing the footprints of 
biarsli Inrda, sod baked it so aa to preserte the impreswons perfectly. 
It waa even found that, in spliltbg these slabs into layers, the impres- 
lions of the Hack could be traced throogh three or four of them, as in 
fte foeail specimens. The aamo sucoesa attended his experiments on 
the impresaions of recent rain-drops. Dr. Gould mentioned that he 
liad seen aimilar specimens from Nota Scotia baked by the heat of the 
knmmer ann, during the recess of the tide \ and Mr. Lyell also obtained 
bpeclmens, which were so aaiis&ciory ta to conTince English geolo- 
jjisl* that tbe foeail bird-tracba were really what they had been consid- 
ered byAroerican geologists. — Proc Boston Sodeiy of Natural ffi»- 

•H THS BIPTILIAK FDOTPBIHTS IN TBK CASB0HIFBB01IS SOCZS 
OF BASTBBK PEHNSTLTANtA. 
DcTBitic the year 1849, Mr. base Lea, of Philodelphis, announoed 
tte diw»iTeTy of reptilian footprints in rocks which he considered to 
belong to the old red aandatoiie, undedying the carboniferous forma- 
tion of Eastern PenosylTania.* The strata in which these tracks oc- 
cur have since been carefullr investiBated by Prof. H. D. Rogers, who 
ba* asceiluned that they belong tmly to the carboniferous red shale, 
spd ai& theiefore, of an age esaentially later than tbat attributed t* 
Item. In a commimicatioD made to the American Aaaoeiation, Prrf. 

• 8m AnimU iff Stlauifit Dinmrj/. 1850, p. asi. 
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Rogen njs, — They occor, indeed, itt ft reologio*! horiioi), Onlj.t 
few bundred feet below the coDglomeiate wtiich muki the beginDine 
of the produoiiTB coil series, in which series similu footptints, aitii^ 
uted lo batracbiin reptiles, had been previoutlj ntet with in Western 
PennsylTaiiift. Instead, therefore, ofconslituung a regicter of the W' 
tiijue life earlier tbui any hitherto discovered, b; U leut a whole chap- 
ter in the geological book, the; carry track its age only by a single 
leaf. The surfaces upon which these interesting jootpriuts abonnd aie 
the smooth, dinsioaal plaina Bepaiating the beds of red sandstone, and 
are invariably coated with a fine imp^pable material of a once slimy 
and soft mod ; and every thing in the textnie of these surfaces goes U 



prove that ihey were in contact with the air, and were the stages of 
rest between the alternate depositions of the strata. Many of ibem are 
covered with ripple lines and water marks, auggestive of the ahelving 



shore, and, with few exceptions, they are spotted over with little i 
lar impressions, icapuled to the paltering of rain. All over the succes- 
sive floors of this ancient world, as delicate and impresaible in their tex- 
ture as so much wsx or parchment, are the footsteps and the trails oif 
various creeping things, — the prints of some unknown four-footed 
creatuie, thought to be reptilian u its nature, hot of whose trne affin- 
ities the Professor expressed his doubts, trails analogous to those of 
worms and moUuaks, and various other marks, written in hieroslyphics 
too ancient 10 be interpreted. The larger footprints sie, for ine most 
part, five-toed, alternate in the steps, and with the fore feet aa laig^ 
nearly as the hind ones ; marks of the scratching and slipping of the 
feet, and the half e^^ing passage of the tail, or of some soft por- 
lioa of the body, are often distinctly legible. 

Fro£ AgaMii stated his doubts aa to the reptilian character of tha 
footprints noticed, and, after describiog the diflerence in the arrange- 
ment of the locomotive organs of the modem and the ancient fishet, 
gave it as his belief, that id those eaily periods there vere fishes of » 
structure which permitted them to waUt upon all fours. 

OK THE OCCURBENCE OP EXOGGnoUS WOOD IH THE LUS 
lOEUATlOH. 

Hb. J. C. Soaar hss found, on submildng sections of fossil wood 
from the lias of Gloucestershire to the microocope, indications of ducts 
and imperfect spiral vessels. This observation is interesting from the 



ON THE OCCUBEENCB OP FAI.HS IN TBE COAL FOBHATION. 

At a late meeting of the Boston Society of Natoial History, Mr. 
Tesehemacher exhibited several specimens of palms from the country 
back of Sbgapere. The object of the exhibition of thnse palms was, 
be eaid, to ahow several agreemeols between them and the vegetation 
of the coal period, of which be exhibited specimens in the anthracite 
eoal itsel£ He obaerved, that in the moat recent work on Ihia Mib- 
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816 JUtNVAL OP BGIBNTtFIC DI8COTBBY. 

jeet, time spedes of palm* oolr ue noticed u oeenning in the coal. 
Ot^n have beeo fonod in tntnminoiu ahslea, bat the largest pan of 
Uio fom\B, ooondeied m pabna, hsTs been found in niQeh Iktei fonnn- 
tkma. Mr. Teschemacher thought he codd show that the pslms 
formed * more considenUe portion of the eoal Te^istioo than had 
been generally atippoeed. On rix oi eight Bpecimena of the coal, the 
Tegetable fosMls were intenpersed with round coneavitiea, from a Tcnr 
snull site to a quarter of an inch in diameter, Boroe of them surroand- 
ed bj stellate fiasuree, and filled with a black powder ; these he had 
louD cooaidered as a fiiDgua gmwlh. On the recent specimeDS ex- 
hibited were preciaely the same app^rances, so that no donbt could 
be eDlertaineo of the conectnesa of this opinion. Although the exist- 
ence of this fungus on the recent palm is no distinct proof^of the fossil 
jihai being a palm, as the same fungus maj also vegetate upon 
Grammae, Calamiie^ or Ftlica, yet, as the fossil stem and its atnic- 
tnre resembles that of the palm, this eildence is of some weight. He 
then exhibited other much larger and mora eiteneive stellate appear- 
ances on the fossils, each with its nucleus, which he thought also be- 
kinged to the fungus tribe, particularl;^ as in one specimen they were 
connected together. Specimens of fossil vegetables in coal were ex- 
hibited, containing horizontal fisanres across the vegetable structure; 
these which were curved and irregular in various wave, he compared 
with the veins in the varioua recent palm-leaves, which are also hori- 
■onlal, and eiplained that these veins, being coropoacd of iinniilai- fes- 
eels, under vertical pressura would form ezadlj such fissures aa are 
observed in the fossil. The only difficulty attending the explanation 
was, ttiat some fossil specimens contained these horizontal fiasnres of 
inch large dimensiona, that some of the foliar appendages most have 
been of much la^er siie than any now existing ; still he thought he 
oonld produce other foKil proof of the existence of thia enonnoDS foli- 
age. In reply to a qnestioo from Prof. Rweis, Mr. Tescitemacher 
■aid, that under the microscope the coal strtc MM theii definite outliite, 
ud no organie lextnre is made out 
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Wbcn we compare the diffiuent fonna of planU which have ia- 
habited the aurface of the earth at diSerent epochs of ita tbnnfttion, w« 
ahall perceiTe that great diffsrCDces pieeent themMlrea in the jtm- 
tnre of the veget^les which have been aaceeniiely deWoped, nA 
have replaced Uiose destroyed In the rerelutioiu acd ths ducgea ia 
the phygicsl conditioa of ita aamce. These are not mere specific dif- 
ferences, slight modifications of the aame types ; but more fiequentiy 
thej are profoand di^iences, in such sort that new geneis oc faoMliBi 
take the place of gsDera and families destroyed and compleiely <li»< 
tinct ; CT a numerous and varied family ia reduced to a few specie*,' 
whilst another, poorly represented by a few individuals, becomes all 
St once numerous and ptedominsuL This is what strikes ua most 
commonly in passing from one geological formation to another ; but 
in considering these liansfomiatioDa collectively, a more general and 
niore important result presenls itself in an unmistakabb manner, 
namely, the predominance in the most ancient times of AcrogBoona 
Cryptogamic plants (Ferns and Ljrcopodiaceae} ; later, the pradomi- 
nance of Gymnospermous Dicotyledons (Cycadete and Conifsne], 
without the admixture yet of a single Angiospermons Dioolyledon ; 
finally, during- the cretaceous formation, the appearance, and soon th« 
predominance, of Angiospermous plants, both Dicotyledon s and Uono- 
eotyledons. These very remarkable differences in the composition of 
the vegetation of the earth show that we may divide the long u 



of ages which have presided over thia successive birth of the difleient 
forms of the vegetable kingdom into three long periods, which I ahaU 
denominate the rei^n of the Acrogens, that of the Gymnospexms', 
and that of the Asgioepenns. These expressions merely indicate (he 
successive predominance of each of these three great diviaions of the 
vegetable kingdom, and not the entire excluuon of Uie others; thus 
in the two first, the Acrogens and the GymnosperDis exitt aimnlUine^ 
ousty, only the &rmer prevail at firat over the latter in nuiDbw uA-ui 
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HM, irlifle in the Imtter period the eoanne hoMs. But daring ibMe 
two nigoa, Anmmptnaoat pUnto appear to be whoUj abwnt, or 
are aniwaiiced try a fisw nre sigika, doabtfal and Teiy diflhrent 
frmn exiMiog fbnns. Each of theae three leigns, thna cfasneteriaed 
hj the pndmniDaiiee of oae of the great dmBtonB of the Tegetable 
kugdoiDi i* commonlT Bobdinded into oerenl periods, daring which 
. . i_. — ■ .... -laie amilka lAd often to the 



lie eeDen, an 
veiu epochs di 



la dnnng which Tegetation do«i a 
gone anj notable changes. Bat in raanj caa 
materialB for catibKehing theee laM inbdiTisions with preciiiao, either 
from the foot that the exact geokigieaJ poaition of tbe stnta wliteh in- 
doae the impieasioiia of the planta is not well detennined, or thai the 
mode ofdiatributioo of the spedea of plaoU in the difiereat lajero of 
tlie aante formation haa not been carefully made oat. Id accordance 
with the knowledge we at preaent posaeaa, I thiolt that the three fol~ 
lowinc general diviaiona of the vegetable kingdom ma; be admitted, 
each £nnble into epocha, dating which tegetatiMi prcaerred its in- 
TaiiaUe charactere : — lat DitiaiOD. Reign of the Acrogens, embrac- 
ing the CaifaoniArona Period, not dirisible into dMoet epochs, and 
the Permian Period, fanning bat one epoch. S. Heign of the Gjm- 
noepeims, embtaeing the Vogeaian Period, coostitntinff one epoch, and 
the JniBoaie Period, with foor epochs, the Keapric,liaa8ic, Oolitic, 
and Wealden. 3. Beign of the Angioeperm*, emtbracing the Creta- 
oeons Period, with three spochs, the SoberetaoeaD, Crenceons, and 
Foemdian ; and the Tettiaj; Period, with three epochs, the Eocene, 
Miocene, and Pliocene.— M.£nnijiuar(, in AnnalaiUt SdauetNa- 
tunOe*, VoL XI. p. 3S5 ; onJ Magaxine of Natvral HittMy, Augutt 



ANALOGY BETWBBM ALPINE AKD ABCTIC VEGETATION. 
Tbiri is no animal and no plant, which, in its natural state, is 
fonnd in every part of the world, but each has assigned to it a sitna- 
tion conesponding with its oivanitalion and character. The ood, 
the trout, and. the stnrgoon are fonnd only in the North, and haye no 
Antarctic representatives. The cactus is found only in America, and 
alnoat ezelnuvel^ in the tropical pans. Humboldt, to whom the 
eadieat inreetigations on this, subject are due, eiiends the principle 
not only to the distribution of plants according to latitude, but also ao 
cordins to veitical elevation above the soriace of the earth in the same 
latitudes. Thus an elevation of 14,000 feet under the tropics corre- 
^mids to 63= N. Lat. in America, and 68° in Europe. The vegeta- 
bMi on the summit of Mt. Etna would correspond with that of Mt. 
Washington, and this again with the summits of the Andes, and the 
level of the sea In the Arctic regions. In the ascent of a high moon- 
taui, we have, aa it were, a vertical section of the stiaia of vegetation 
which "crop out," or Boceessively appear as we advance towards the 
^th over a wide extent of country. But in dwelling on the rBaem- 
Uaiieea between the planta of high latitudes and thooe of high monn- 
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taina, we most not lose eight of their no lew conl«iit difiereneea. 
Id the Donhern iwioDs, in geoeraJ, we find the numbeT of spedes 
oomparativelj small. Tba«, m the region near Laks Superior, which 
bu a Dortbem character, we find vegetation chttracienied by great 
Tigor ; the whole coantrjr covered with trees and shrabe, uid licheiu 
and DUMMi in great prMuBioD , but the species few, and the Dumber 
' *" ' e flowering shrube Bmall. In the Alps, on the other hand, 



vegetatiim is ehuactenied by great beantj and variety, and the n 
ber of bnUiantly flowering giants is very great. The plants, howe . , 
are dwarfish, and vegetation comparatively ecantj, and lichens and 



s abundant. There is, then, not an identity, bat an 
analt^y <">ly> and an imperfect though very interesting one, between 
Alpine and Arctic vegetation. — Agauiz on Lake Sttperior, p. 80. 

NEW VARIETT OF THE SITGAS-CANE. 

A mw variety of the sogaT-cane, called the " crystalliue," has 
vrithiii a comparatively recent period been introdnced into Lodsiana, 
and is said to be anperior to any of the varieties now grovrn in this 
ootmtry. It is a very large cane, with a lough rind, and remarkably 
large and firm eyes, indicating a capacity to withstand frosts. It is 
•aid, also, to be very Juicy and extTemelj productive. Specimens 
grown at the parish of Plaqaeminea, near New Orleans, flounsh well, 
and seem adapted to the climate. If what is said of the crystalline 
eane be true, its introduction into the sugar districts cannot foil to be 
of great benefit to the planters, as the complaints concerning the de- 
generacy of the cane have within the last few years become of very 
Ireqnenl, general, and alarming occarrence. The principal causes, 
however, of this stale of things, says ^e Neur Orlams Pkayvne, are 
imperfect seed and the mode of planting. The kinds of cane culti- 
vated in Iiouiaiana are five, the Bourbon, the red-ribbon, the green- 
ribbon, the Creole, and the crystalline. The two fonner are most ex- 
tensively planted. The orystalline cane, which appears to be the 
same as the Salangore, or chalk-cane, originated in the South Seas, 
was imported into the East Indies by the English government, and 
thence distributed over Jamaica and Cuba. In both the East and 
West Indies it has given unbounded satJB&ction, and wilt doubtless 
do the aame in this country, where it has not heretofore been tried. 

NEW VAEIETT OF COTTON. 
A HBW kind of cotton has been introduced into Tennessee called the 
" golden boll." It is a native of Central America. The followinjg 
description is eivsn of it : — The sveaeo height of the stalks is 
about H feet, planted about 4 feet apart. The distinguishing proper- 
ties which characteriza it are its prolific production, the long, silky 
texture of its fibre, and the astonishingly large size and great nnmber 
of bolls. Several of the plants had from 120 to 130 bolls, of which 
from 60 to 80 were fiiliy matured ; 10 of which being frequently 
lerted by scales weighed 4i ounces of seed-cotton. The bolls that did 



•90 AMHOAL bp Botmatato DISOOTBRT. 

Mt mA m iMlHiiiy of MM all opMad, TiaUwr ™fw "^ Wn<- 
•adyMRMdqnality.bmDMorilMBineHnMiK, m ibe Milk* bolU. 
Tbe boUa opea foely, a^ ibe coUod adhem well U the Udl, whioh 
fd«H it )CM 1hW« to be bsUn ont by tbe w wl be t Hwn mdiiiHT 
«oIUm. Tba linha, ftoni wliidi — ud Dot fron tlM jotaU or fbriu, 
M IB othei cotton — the itaai of the boll* aboata, beiof ahoit, tbe 
{dut cma be more doedy cvlttTaUd than my other. It ia Ibongbt 
that fbnr ^aus of this qieeie* eaa be ■oeoBBodated an tbe t p aw 
«c4iaaril]r oeeopwd by two. Tlw planl ia baidy, and produBM x 
ahattatt^ cotwn rfwaihaMo iniBei. — Pi Bm'i Qt m um a l Bfi- 

THE GAMBOGE TBEE. 

Db. CHuanaov baa eommniueated to tbe Royil Soeie^ of Edin- 
bnxgfa a p^ei on the " garobc^ tree of Siam." He Btatea tbat, 
■Unogh gamboge baa beM known in Eoiopean ooimiiewe tvr neaily 
two eaatariea aM a half, the liee which pnidaeea it ia Kill nnlgiowa 
lo botaniata. Siaoe 1^ tbree aptdet t4 Geninik ha>a been d»- 
•ecHied, napeotiTely tbosd in Ceylon, Weatern Hjmn and BioMh, 
and in NoitbeMtan Beo^, and all ftiodndng Twieiteo «f gamboge 
diAerinc eligfclly ia die«teal wnpaaition fmn onob other and frm 
that of Siam. Reeent infarmatioa renden it probabk that aone spe- 
ro treea colliTaied at Singapore by Dr. Aloteida, 
hare been obtained " direet firom Siam," do in 



TKANSFLAimiro OF ETBRGXEEKS. 
Am intereating papN on the beat aeaaon of the year in whi^ to 
tranapUnt erergreena, fdmiahed by Mi. Glendinning, baa been pob- 
liahed in the fooith volume of tbe Journal qflfie Hortiailtvral Soaety, 
in London. In opposition to the opinion and practice of many per- 
aone, Hr. CHendiniung prefers the mooib of August to any ctber, and 
&cta woald aecro to aubataatinto the correctncf* of his opinioo. He 
aaya,— "It woald be tisTelling OTei a beaten track toeoiar into any 
groeral detail reapecting the aaoent and descait i^ the fluids in pUnta, 
and tbe formation and depoeition annual] j of new wood in all ligDeoua 
Tegetalioo. It will be sufficient for my parpoee to atate that £k ex- 
tawion and formation takes place diieay aAei midMunmer, and priu- 
dp^ly in ereigreeoa duriog aatamn, when the Toung ahooia begm to 
auaia a eertain degree of conaialen^. It ia daring thia downward 
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teiidenejr of the ftoids, and when the solar action ia is aome maunm 

on the decline, that I should CMidnct with alt rapidity the opentiona 
of tranaplantin^ ; and, if thia ia intended (o be conducted eilenaiTely, 
I ahould recommend Uie end of August as a good time to begin, Sep- 
tember being the so/esf month in the year ; selecting auch plants to 
commence with as have matured their shoots. Another and Tsry im- 
portant reason remains to be stated, why autumn is to be preferred for 
undertakings of thia kind in preference to winter. The forte of the 
sun during aummer, although now on the decline, haa warmed the 
earth to a considerable degree and depth, so that the mutilated roota 
are comparatively situated on a gentle bottom-heat, which rapidly pro- 
motes cicatrization , and frequently aids the emission of young sponge- 
lela during the current autumn. That the season which I nave here 
ventured to urge for the perfoimance of the work under consideration 
ia undeniably theoreticaUy the right period, appears beyond all ques- 
tion ; and 1 can attest also that it is practically the season to be preferred 
beyond all otbera. I had occasion to superintend the remo^ of up- 
wards of 3,000 trees and shrubs, all evergreen, and varying in aiie 
ftom 6 to 40 feet high, during one autumn. The trees were prepued 
as formerly described the previous spring, and aa the undertaking was 
rather gigantic, the woric waa begun in Augast and finished wiUi the 
year. l%e result was of course watched with some interest, and the 
following aummer, when an examination took place, I fbimd that 
those trees which were transnlimled early in the seaaon indicated little 
change from their removal, but the contrary waa the ease with those 
whidi had undergone a similar transplanting during December." 

WOOBAKA. FOIEOn. 
At the meeting of the French Academy on Oct. 14, M. Bemaid 
presented a paper describmg some experiments performed by M. Pe- 
lome and himself on the woorara poison, prepared by the tribes inhab- 
iting the districta of Upper Orinoco, Rio Negro, and the Amazon. 
The woottira is a watery extract prepared from a plant of the Strycb- 
noe &mily, and acts instsDtaneously when introduced into the blood- 
veaeels. A weak aolatioo injected into the jugular veins of dogs 
cauaed sudden death, without producing cries or convulsive move- 
ments in the animal. When introduced into a wound beneath the 
skin, the poison acts more ^owly, varying with the dose and the aiie 
or species of animal. Cateris paribus, birds die most speedily, then 
Hanunifene, then reptiles. In every case, the signs of poisoning are 
aifflilar; the animal moves about as usual for a brief interval, and 
then lies down and dies without a struggle. Immediately after death 
the uervea of the animals are as inert and insensible to stimulation aa 
if they had been long dead. The blood is black, and does not readily 
coagulate nor redden on exposure to the air. The poisonous efects 
of woorara present a close analogy with those of a viper's bite, and, 
like that venom, it is innocuous when taken into the digsMire tube. 
That ita propertjea ate not then destroyed by digestion Was shown by 
the experiment of inserting some gastric juice into a wcwid fotJF-' 
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W ANNUAL OF BanKTIHO DI8C0TBBT. 

Mgkthaan aftn Uw Pm«od had been tidna into te MoMMdt ; wlwa: 
th* MBil poiaodODa eVeeta wen nanifatad. Thia iwt ia cspUined 
hj tha diaoorei^ llut the woman ia BOt abaorbed from ihe aluMotuy 
muooiia mBmbiBoa. So long m the mncooa owmbn 
tegritj, the wooiara aolntirai dou not paaa Uumirii tL . 
Other DQcoaa membraiiea pieaent the aanie reanlt, the pnlnioD 
being the only «soeptioo. A few drops of the aolatioo intrt 
into the ait paangea produce the aune morbid eftota, and Iht 
rapidity d death euaiua u if it had beea ioaeiled beiteath the ikin. 

THE UriS TBEE. 

A coBBEsroKDEHT of the New York Pott, writing from Bornao, 

givea the fbllowing account of the opaa trao : — Belaw Bruai it aTeU 



rtree 1 it ia apoken of in Keppel'a worit. 
t two feet or more in diameter, uid riHils ■ . 
iKaach 1 thwe it ^re*d> with ■ denae green folia^ The tmnk ii 

amooth, and of a dirty ailTery oohir. Up •'■ — ■' ■""" — ■- 

eretion exadee npidJy. Thia ia mixed « 



n diameter, uid tihiis aixty feet without a 

with ■ denae green folia^ The tnmk ia 

amooth, and of a dirty ailTery oohir. Upon woundii^ it, a milky ae- 

eretion exadee npidJy. Thia ia mixed with other juicee, and need ae 

a poiaon fw anowa. Exeept when taken intenully, or thrown int* 



the droalatiMi through a woond, 1 beliere it ia perfectly hann)e«». 
I tried to get eooogh for a eane, but ooold net. The only way we ob- 
tuoed tlie leaTee waa b; Bfaooiing ooi gone into the lol^ braachea. 

FLORA 0? THE DATE COUITTET AKD BAHAKA. 

M. d'Escctbac di Lavthsb has announced to the French Acade- 
my hie Tetnro from a journey to the daW coontry and Sahara, with a 
collection of about two hundred apeeiea of plants, fenniog Ihe peculiar 
floiai^theGreat Desert, and of the Mgimirf Ihe oases. Besides the 
maLe dato, Dokkar, M. d'Eaoayrac has detormined about ihiHy |«iiicir 
pal varieties at the date tree, antong which be patticnlatly mentioM 
the MauJAiT, which yields fruit the length of the finger, which ti 
Tery rate and of high price ; the Ikrle, the tallest and moat majeetie, 
whoae fruit is commonly brought to Europe, and is eaten in the oouo- 
try by the wealthy olusee ; the HaSg, which yields fiiod to the poor ; 
ud, lastly, the Ammeri and Saroti, whoee flowers are rarely fruitfid. 
—L'LutiOa, No. 881. 



KABINS FLOBA OF THE i 

At the American Aaaociatioo, Charleston, S. C, Prof Harvey, of 
Dublin, stated that there exists a greater degree of similarity in the 
marine Flora of the two sides of the AUantic than in their maiine 
Fauna, from the facility with which the spores of the Algs may be 
tnnaported to a great distance by nstursl agencies. But, from the 



line of the iaolbemud lines on the European side, the spetses of low 
latitudes in America ate similar to those of higher latitudes in Eo- 
tPt«; tbosa id Key West, for insuuce, in Ist. 31°, are similai to 
thow of th« Hedilerrueao. It is not yet possible to mark eu,t witlt 



difibi 



id! 

lieion the geographical dietribation of Algtt alone the oout, but 
IfibrenceB may be perceired in the marine Fton of (he region north 



CALIFOSNIA SOAF-TLAHT. 

The •oap-ploot) m called, siowa all over California, on high hills 
.IB well u in the valleys. The leaves make their appearance about 
ihe middle of November, or aboat six weeks after the rainy season has 
fairly set in ; the plants never grow more than one font high, and tbe 
leaves and stalk drop entirely off in May, though the bulbs remain in 
the ground all sununer without decaying. It is used to wash with in 
all parts of the country, and by Ihoae who know its virtues it is pre- 
ferred to the beat of soap. The method of using it ii merely to strip 
off the husk, dip the clothes in water, and rub tbe bulb on them; it 
makes a thick lather, and smeHs not unlike new brown soap. The 
botanical name of the plant is Phalangium pontahdiaimm, Besidee 
this plant, the bark of a tree, QWona smonaria, is also used in South 
America for the purposes of washing. Several other planis have been 
used in various countries as a substitute for soap. All of theae coo- 
tain considerable quantities of oleaginous and alkaline principles in 
their composition, on which tiieir value depends. — Pfeteedmgt of 
the Boston Sodety of Natural ISstory. 



Trb principal species of coffee are the Mocha, or Turkey cofiee, 
Jamaica, St. Domingo, Cuba, Forto Rico, Demerara, Bourbon, Mar- 
tinico, and Hayti. All species of coffee improve by keeping ; it is in 
the beat condition when two or three yean old. Good co^ shonid 
not have the slighleat odor of mouldiness, or any other odor, for the 
berries of coAee absorb most readily the effluvia from other bodies, 
and thus acquire an unpleasant flavor. Many cai^oes have been 
spoiled from having been shipped with, or even put into, vessels which 
had previously been freighted with sugar. A few bags of pepper are 
sufficient to spoil a whole shipload of coflee. Cofl^, even that of the 
very beet quality, and in the best condition, may be impaired by im- 
proper loastiog-, which operation is one of some nicety, and seldoui 
well performed. If roasted too little, tbe aioma will not be ftilly 



and die infiiBion will have a bitter, flat taste. After having b 
roasted to the proper degree, it should be emptied whilst hot into 
wooden boxes, furnished with sound, well-fitting covers, and it should 
be kept therein until cold, and not cooled in the open ail. If rossled 
in tiaail quantities, it may be emptied into a sheet of brown paper, 
and the whole wrap]Md up in flannel until cold. Roasted eoflfee 
ahotild be preserved in well-closed and perfectly dry vessels. The 
beiries when properly roasted are of a full and tick brown e<^r, 
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bfi^ uJ oily npnficiBUy. No utick ia probaUj adojlented to a 
fTMtn extent Ihu gronnd ooflee. And it ia alwajra better for the 
oonMUDBt U> bne hi* ooffie gioond at borne, nther thaa run the nak 
of driohing an iofMioo of chidcoiy, grauiid beau ud peas, ochre, 
brkk-dnat, &e. Gioond coffee in idditioo, eren if geouine, aooa 
loM* its anxna bj keeping. 

TAIUB OF THX ABTICHOXB AS AN AQBICni.TITVAL raODOOT, 

RacEKT inveatintiona of this oommon nwt show that 100 paMs by 
weight of the taben contain 33.96 of aliraentaiy substance, being 
richer in nilmgeiMHa, fttij, and saocharine matters, and in phosphates, 
than potatoes. It therefore feUowa that the artichoke would prave 
moet valuabla for the &tteiiing of pigs, cowa, and animals geDSrallj, 
and ito ooltiTBtioa for thia purpose ia well worth the sItenlioB of 
&mwrs. Aa tlie tabeia do not contain amylaceous Babstancee, and 
are TeiT sasilj soluble and digestible, it would be best to mix them 
with other alimenta more resistant and lees humid ; such, for example, 
as dry (bdder, bran, and grains, which would be ameliorated by the 
mixtnrs. As to thie difficulty of Itnuling their spontaneous repro- 
duotion, that may be prereated by the cultitatioo within boundsries, 
eapeeially of plann which are cut down in the green, making weeded 
or hoed planta auoceed them. The •(ams of the young artichokes also 
OMNtitoie a good green fodder. — PriKXtdmgt of the NotioiuH French 
Agrkukural Sodely. 

ATKOSPBBKIC DISSEKIKATION OF ALOOUB PLANT8. 
Tbi following obaarvalions on the atmospherio dissemination of 
algooa plauls were made, by Dr. Burnett, at a meeting of the Boetoa 
Society of Natural Hiaton, in July ; — " The occnricoce of minute 
algB and qmrea in liqaida and infusion*, under circumstances ren- 
dering it improbable ll^t they could have been introduced from with- 
out, la a fiict constantly falling under the eye of the microacopal 
obaerrer. These facts, viewed in different relations, ha.ve served 
in some bands as arguments for the doctrine of equivocal genera- 
tion ; and in others aa the groundwork for theories aa to the true 
canse of miasmatic diseasea. While making some experiments upon 
diabetic urine (the abundant presence in whidi of the common ferment 
alga, Thntla eerevisia, is welt known), I was surprised to find all 
the common liquids in its neighbourhood pervaded by the same alga, 
and particularly those exhibiting any tendency to decomposition. This 
led me to think that the dissemiuatiDn of this minute plant lookplace by 
the medium of the atmosphere, which was full of its spores. Some ex- 
periments with ail-tight and partially covered vessels of liquid, placed 
near the original source, showed this to be true. And even now, 
aevsral weeks after its occurrence, the atmosphere of the room seema 
to have retained many of the sporea ; for liquids placed as before soon 
eoDtain many of the plants. I stale this feet, because I think an un- 
I* ie share of importance haa been attached to the presence of fungi 
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tutd sl^ in Taiiooa localities, and especially aa thsir being tHe CMtw 
of TuiOQS coincident phenomena ; wliereas, yiewed in another light, 
their presence ma^, in most instances, be considered accidental, in the 
ordinary acceptation of the word." 

Dr. C. T. Jackson alluded to experiments made of passing the sir 
containing these fiingi through concentrated sulphuric acid ; no in- 
fusoria were found in vessels to which air could only gain adioittance 
to a tegetable infnsion thioueb this medium, while uiey were abun- 
dantly faiind in infusions to which air had free access. These results 
confirmed Dr. B.'s statementa. 



As oxygen is the moat important constituent of the atoMMphere, so 
hi as animal life is concerned, so It is on tiie carbonic acid, ammonia. 
Mid aqneoos Taper that the vegetable world is eminently dependent. 
Do the o^gen and nitnmen of the air play no important part in the 
process of vegetalioni The following experiments, with a view of 
settling this and similar inquiriee, have been published by the Messis. 
Gladstone: — A pansy lived for S4 days in an atmosphere of hydrogen, 
containing 5 per cent, of carbonic acid ; one similarly placed in an at- 
mosphere of common air remained healthy for a longer period. Five 
dnions just commencing to sprout were severally placed in carbonic 
acid, carbonic oxide, coal gaa, air containing 6 [ter cent, of light car- 
baretted hydrogen, and ordinary atmospheric air. The germination 
in the first two was entirely stopped ; wtiile the hydrocarbons appeared 
to considerably accelerate the growth of the vegetable. The plants 
in each case lost weight. A pansy in ilower, a young stock, and a 
(fiasa plant were placed in pore nitrogen gas. The first two soon died, 
but (he grass was left growing a month ^ler the commencement of the 
experiment. Another pansy was placed in a mixture of hydrogen and 
oxygen gases, in the proportion requisite to form water. In order to 
imitate uie balance which exists in nature between animal and vegeta- 
ble life, some flies were introduced, along with some sugar to serve as 
their food. No change for the apace of two weeks was observed in 
this plant. Owing to the light specific gravity of the mixed gases, 
the flies were unable to mount on the wing, or make the usual buzzing 
noise ; but the substitution of hydrogen for nitrogen in the atmosphere 
had no marked el^t upon their breathing, thus confirming the obser- 
vations of Beynault by an instance drawn from Articutata, — London 
ChenuH, Oct. 

At the British Association, Mr. Daubeny stated, that he had ferns 
growing in an atmosphere containing one per cent, of carbonic acid in 
excess above that ordinarily contained in air , and although it was 
thought similar ferns growing under the same conditions, but without 
carbonic acid in excess, were the most luxuriant, it appeared ttiat they 
thrived well in this atmosphere. Ferns supplied with water conlaio- 
ing one per cent, of carbonic acid grew much more luinriously than 
those which were supplied with pure water, so that the ooodnsioD 
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CAUSE OF TBS POTATO DISEASE. 

Tbi predie csnae of tbe potato diseaae is Mil) anknown ; bat we an 
■Ue U InM Io eliminate certain presumed caoaea, and to proTs wbera 
IIm dioMH begins, »od how it reachea the tabera. It is prettj sener- 
ti\y admilted at present, that the parts of the plant exposed to ue sir 
are fini attacked, and that their diseased state precedes that of the tu- 
ben, and ptotnbly canwa it. The fbllowing is a ralhei curious proof 
that Mch IS tbe ease. M.GheMere.ttfBelKiiini, grafted same tobacco 
plants opoa potatoea. Success was profaable, as tne Nicolina and So- 
kaam belofw to tbe same ftjnilj. The grafts did not merely take, a 
Ihei of Itself T^ inteiestins, hut the plants happening to be in a Geld 
«f potatoes entiralf attacked by the disease, the Kra&d stocks alone 
tMusined exempt. If the tobers were sound In Uiis case, it can only 
be attributed to tbe presence of the leaves of tobacco not liable to the 
disease, instead of the leaTesof the potato itself. This fact is recorded 
in tbe report on the exhibition of the products of Belgian agricaltnn 
and horticDltute. — B&lhlHiqut Uaivertelle, Feb. 

At a meeting of the Boston Society of Natural History in Angruct, 
Dr. Bnmet called attention to a disease which had been noticed by 
Aofen, in tbe sweet potato. When the rot once became introduced 
into ■ barrel of these potatoes, it would always go through the whole. 
Ezaminatimu showed that this disease was a peculiar kind of fiuigns, 
sfnilar, though not identical, with that in the eommon potato. The 
ftct of its spreading through the barrel would argue that it was con- 
tagious. Dr. Batnet did not attribute the disease to iuaeots, but to 
some chemical change in tbe cellular structure of tbe plant. 

PKESEBTATION or WH&AT fROH THE ATTACES OE THE WBKVn.. 
NoMtBons remedies have been pnipoesd to protect wheat from the 
destructive ravagea of the weevil, but most of them have been im- 
praetioable or too expenHve. M. Caillat, in tbe Comptts Ratdta, reo- 
oramsnds the use of tar as a certain and ecMomical agent for their 
destructioD. He says, "the efficacy of tar in driving away Ae wee- 
vil and preserving the grdn is an incontestable fact. My 6tber had, 
a long time ago, his granaries, bams, and the whole house, infested 
with these insects, so much so that they penetrated into all the chests, 
and among the linen. He placed an open ea^ impregnated with tar 
in the barn, and then in the granaries ; at the end uf some hours the 
weevils were seen climbing along the walls by myriads, and flying in 
all diteclioos away from the cask. On moving this tarred veeael from 
place to place, tbe premises were in a few dap completely cleared of 
tbcM troublesome and pernicious guests. The agrieulturajist who 
wants to get rid of weevils, may, as soon as he perceives their pres- 
enee, impregnste tka surfiiee of some old planks with tar, and pltc» - 



tbem u ivqnimd in hii graoMiea. Cue maM be ttken in mhw Um 
tai from time to time in the courae of the year, to prevent the return 
of the insecta." 

HODB OP PBESEBVINO FUNTS AND FLOWEBS. 

A couHiTTBi appointed bj the French Academy to examine a com- 
nmnicatiun of M. Gannal concerning " the preparation of planta for 
herbariums, so as to preserve almost without chaoge the color of the 
flowers and leaTes,'* made their report nn Dec. 31, 1849. After re- 
ferring to the present imperfect mode of preserving floners, the; ob- 
serve that the essential condilinn in preparing plants is to dry tbem 
as rapidly as possible, for if life remains in them foi a few days tlie 
color is lost, and other changes take place. An apparatus invented 
. iy M. Gannal, which receives the appiahatlon of the committee, dries 
the most difficult plants in twenty-four hours. This process consists 
in placing the plants in the leaves of gray paper, which absorb imme- 
diately the moisture arising from rain or dew, so that tbey remain mv- 
ehanged for twenty-four hours. The next day they are placed in very 
dry paper, alter wliich they are put into the apparatus we are about to 
describe, by which they aie completely dried In twenty-four honnj. 
The principle of M. Gannal's method is, that the moisture under ordi- 
nary circumstances evapoiatea very elowly, but by iocreasiog the tem- 
perature and lessening the atmospherio pressure it disappears much 
more rapidly. To effiict this he takes a cylindrical copper vessel, large 
enough to contain readily a parcel of one hundred ^ecimene, which 
he places in it, and into the etnplv space at the sides puts about four 
kilogrammes of quicklime, after which the cover is fastened. Having 
been placed in a little basin, the apparatus is biought to a temperature 
of 50° or 60° (Centigrade?) by means of boiling water turned into the 
basin, after which a vacuum is created by a pneumatic pump fastened 
to a cock in the cover. After creating the vacuum by pumping at io- 
laivala for two or three hours, the planta are allowed to remain from 
twenty-four to thirty hours, and are then perfectly preserved, with all 
their natural colors and ^pcarancee. 

CHINESE BOTANICAL HEDICIITE. 
M. DS Paravky drew attention le a substance well known b Chi- 
neae medicine, which is called ou-poey-tie. It appears to be a sort of 
gall, poeaeesing a very remarkable astringent power. It develops it- 
self as an excrescence upon a variety of ash, and is used by the Chi- 
nese with great success in cases of dianhtea. — Comptet Betuhtt, 
JM. 4. - 
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ZOOLOGY OP OOATBIULA. 

H. HouLLrr states that his explontimw of portionB of GaUemala 
have fanished him with two new specie* of Conifene, a ctmBiderable 
nnmbei of new Echinodemu, Cnutaceane, &c., oae hundred and sev- 
Witj-eigbtBpeciesorinsectB, of which St least ona half are undeacribed, 
neaTl; one hundred and fifty uudescribed species of moUnaka, a uew 
geuusand fourteen new species of Gshes, besides twelve at present dd- 
eertaiu, six new species of reptiles, sod fire doubdnl, aod two Dew 
species of birds, besides many other rare specimens, both botanical 
vid loolo^cal. — Omptes Sendua, Fdt. 25. 

OX THK rORlHINlPER£ OF THE COAST OF THE UNITED 8TATEE. 

At the American Aswieiation, Charleston, M. Pourlales presented 
■ communication respecting the exiateaco of foraminiferte on the coast 
«f the United Stales, as iiulicated by the materials brought np in the 
soundings made in the progress of the coast survey, llie whole nnm- 
ber of niecimens obtained ftom the region embraced between the 38th 
and 40th degrees of latitude, and between the shore and the farthest 

Dint they reach, which is about the 100 Mhomcurre, was near 1,300. 

'he distribation of foraminifens, the moat abundant of the organisms 
found iTr deep-sea sODndiogs, has been found to depend, as far as this 
ngion is concerned, altogether upon the depth at which liiej are col- 
lected. B^nningat the shore, we find a region almost entirely bars 
of fonminiferc. This region extends to the depth of about IS fath- 
oms. The botlMD is mostly composed of a quarlzose sand exposed tt> 
the motion of the water, and consequently not well adapted as a habitA- 
tion for BO delicate aoiiiials. Beyond this depth the foraminifene be- 
come abundant, both in species and individuals. At the depth of about 
60 fathoms we find one species, the Globigerina rulnra, becoming ex- 
tremely preponderant in number, and ila abundance seems to increase 
with the depth. The greatest depth ftom which specimens have been 
examined is 367 fathoms, and there the Globigerina is still living in 
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bupSBM naaifaen ; Bmnetimes tbeir number seenu almost to eqod As 
gnoiw of Mad. The boUom in tbis region ia of a fine gny nniL We 
auy diatiBguiah three legiooe ohaiacteriied by forsminifera ; the lint 
acwr the Aok, without an;, exleods to about 15 fiuhoma ; ^e aecuid 
goes to about 60 &thaina, and is charaderiEed bf a great number of ape- 
ciee, of which the RotuUna Baileyii seems lo he most numetoualy Te[>- 
leaeuted; BtaboutGOfalhomB theGlobigeriDaprepoBderalea, theRotn- 
lina diaappearing, and Ihia region extends to a depth not yet known. 

M. Pourtalea haa also pointed out, for the Giat time, a direct and 
well sustained analogy which is to be found in the order of the ano- 
cessioD of the cells of foracninifene of sereTal genera, and the snooes- 
eion of leaves in planla ; so fiiHy, that it can be espTeased by the same 
fiaetiona with which botanists are in the habit of expreasiiig pbyllo- 
taxia in the vegetable kingdom. This is, therefore, an important sd- 
ditiinal link in the investigation of the plan which regulates the nor- 
mal poBttion o( parts in organized beings, a link which may lead us lo 
inelude in one univeTsal tonnula the rhythmic movements which preaide 
over the develcqimeot of all finite beinga, as the phyllouciic fonnala 
themselves are now known lo express also the nstoral rekationa wbitdi 
4Xist in the movemeata of the bodies beltmging to oui solai systein. 
^^Frpceedmgt iff the AmerkoH AMotiatiim. 

IMFUSOKIA OF TBB DEAD SEA AND THE RITSR J0BDA5. 

Ehrehebro has lately examined specimens of the water and sedi< 
Ktent of the Dead Sea and the River Jordan in a zodlogioal point of 

view, and finds in the former an abundance of Infiunria, nearly all of 
which are of freeh or brackish water species, indicating that this lake 
sever formed any part of the general ocean. The waters of the Jor- 
dan also abound in Infusoria, alt of the fresh-water kinds, a fact ren- 
dering it probable that great rivers, like basins of the ocean, have 
their peculiar and chaiaeieiiatic species. — Jamaon'i Phiiotophical 
Jeumai, Jan. 

AHBSICAH FKESB- WATER U0LL17SES. 
At a meeting of the Boston Society of Natural Hiatory, in Novem- 
ber, Prof. Agassix staled that he had been of late engaged in the study 
of the soft parts of American fre^-water molluska, and their relations 
to the shell, with the ot^ect, if possible, of discovering some new 
characters on which to base an accurate chssiScation. He had found 
that, in addition to the two muscular impressions in the shell usually 
deacribed, there are generally two or mors impressions produced by 
musculai fibres springing from the foot, which impressions in some 
spedeB are confluent, in others more ot less distinct. Other distinctive 
characters are observed in the arrangement of the mantle. In some 
of the Naiades, the posterior portion of the gills only is found lo be 
distended with eggs at the breedmg season, in others the whnle gill ia 
BO distended. In the former of these, Prof Agassiz had found tiiS 
cavity containing ths eggs to be limited at each end by transverse 
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bridfas, tofdod irtuth (he fetdi of the plU an Oomtf adhenot to 
Mch odtw, «Bd U thia aeaKni the outer gill ia Ungn tlan the inaer in 
both aozea. Olber ehaiaoton are fantisbed I7 (he gilla, aeeording a* 
tber are attached (oihe foot or (he tnuMTenemoadc*. Prof. Agasan 
NM that be bad been led 1^ tbeae obaemtiona to a dtriMP of Ihe 
Naiadea iato natoral geoera, mm the a tni e W ie of the asiBial, aa well 
aaeheli, which bad not been 80 well donebitbeno fioai Ihe tbel) ahme. 
Ha ptoyoaed to ioclode uitder one gemia, IMo tlatut, V. JragiSt, U. 
grtahi, U. OAnwnm, U. ItftoJon, V. &iyn, V. comfftma, and U. 
nUtu. Of tfnio aiatiu he mnaifced that ■peciineiiB from the Westeni 
water*, and from Lake Cbamplain, preaent difiereocea io the teeth on 
the hinge, and in the general omfiguralion of the abell, but not, in hia 
opinioD, eiKMigh to make a diflerence of apeeiea. U. gracHa and U. 
fragiiU, bjr tome eooaideTed sepante apeeiea, are ocly diatingvidied 
b; aiiBilar difibreneea. To aoouMr genua, Prof. Agaaaia pro^wed to 
nfer U.fioMi aad gitboMit, from characteta baaed on (be mote or Igm 
enmuBaeribed dimcaitioa of the eeeeatial intenal mgans. In oondii- 
Moa, Prof. Agaaau aud that the fact that (be Unioa are perfect at the 
timeofbirlb,ahboo|^Tei^Miia]| and of extreme delicacy, led toiDtei- 
t0k»g ftetiuiooB, bow It could have been poariUe for ao widely ex- 
tended a fimily to haxe been dietribnted bj any inflnence not primiliTe. 

WBIOHT OF SHELLS , 

III hie OnUnhmmu to CotKhohn, No. 4, Prof. C. B. Adama girea 
a table afaowtng the weight of ahellB of certain apeeiea of CeSmaeea. 
Several abella were weighed at a time in aceuTBte balanoee, and the 
only error poaaible arieea Iroin the fact, that in the very email q)ecie8 
the animale are itsnally dried np in the ehelle. Those ahella fasTing 
Ihe amalleal weigfate are Pupa Jamakwtii, .003 grain 1 Aduaina tela, 
.0OS5 ; Hdii apes, ,0039 ; Sloaitoma BUmdUmum, BvXmut minitmu, 
and Pi^a naUum, each of which weigh only .004 grain ; and Pupa 
nuMitimma, only .00467. TnmaHeUa fuxa weighs .00667 grain ; 
SloaMtma RedfieUimvm, .007S. The other ehelle, of which forty-six 
species are given, vary from this up lo about 2 greine, though one 
wei;^ ae much as 71.41 grains ; by far the largei portion weigh 
conaiderabl^ leaa than a grain each. 

itwo mttoitiuima is the least of the European land shells with 
which we are acquainted, and P. mUnan is the least of the species 
which inhabit the United State*. Three of the species of the land 
abells of Jamaica, Eehx apex. Pupa Janiaicenm, and Achatina iota, 
are, it will be seen, smaller than either of these, the latter being prob- 
ably the least of all the known species of terrestrial molluBkB. It fol- 
lows that the least of all known terrestrial shells exist in tropical re- 
gions. An investigation of the marine shells collected in Jamaica 
also showaalargenDmheTofeztremely minute sheila. From the fact 
(hat the larger species occnr only in tropical regions, it has been too 
hastily inferred that onlytemperate regions contain a large portion 
of very small species. The difierence of zones is not that- one ex- 
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tniaa of Hie is found in tiie tropics, uid the other in tempertte eli- 
matM, bat that, whila botfa appear in tropiMl oonntrie*, one eztrema 
is deficient in temper&te regions. WiUiin the tropics, however, there 
^>peatB to be a great difference in the avera^ size of the laud, shells 
01 difierent regions. In the West Indies and the Foljnesi&n Islands, 
there is a neat proportiim of nnall species. But in Brazil and the 
Ptiilippine Islands, there are very few small land shells. It is le- 
markaole that this purely geographical di^rence greatly exceeds the 
average difieiesce in the species of di^rent mnes. 

CALtFOBNIA PEAEL FIBHEKIES. 
Thi pearl fisheries on the western coast of Central America ate at 
present principally conducted by divers and vessels from Acspulco 
and MaxatUn. The shell-fish producing the pearl, well known to be 
of the genus Mya, species margarUifera, occurs abundantly in the 
Gulf of California, adjoining both American and Mexican territory. 
The pearls are of excellent water, or locidneae, but generally irregu- 
lar in form. The vessels employed in the fishery are from 15 lo 30 
tons burden, and geneiallj' owned by individual adventurers, and com- 
raaoded by them. There is on board of each ship a working crew of 
sailors and an equal number of Indian divers, technically called Buioa. 
With meagre supplies, these vessels sail for the fishing-ground and at 
once commence business. The Busoe, armed with pointed staves, 
plunge into water four or five fathoms deep, and when they find a 
pearl-bearing oyster, rise to the surface and deposit their prize in a 
sack hung to the vessel's side. This they continue to do until ex- 
hausted, or their time of labor is over. When this is the case, all 
collect around the owner or armador, who divides the gains in the fol- 
lowing proportion, viz. two for the government, two for himself, and 
one for the Bubo. The share of the Bnso is generally taken by the 
armador, who contrives to keep in bis debt for extra allowances, outfit, 
etc., all bis crew. Often when a Buso arrives at the surface of the 
water, the largest oyster he has taken is laid aside for use of the Vir- 
gin, and the simple-minded Indian rarely objects to this pious swindle. 
In 1831, one vessel with seventy Busoa, another widi fifty, two with 
thirty, and two with ten each, sailed fiom the coast of Sonora; one 
of these brought home in two months forty ounces of pearls, worth 
86,000; another, twenty-one ounces, worth $3,000, and the, reel 
proportionate quantities. Thus &r, no attempts have been made by 
the Americans to prosecute the pearl fishery, yet we doubt not that, 
at DO distant day, it will become an important and lucrative branch of 
industry. 

BEFOKT on ZOOFHTTES. 

Stnirmni's Journal for March, in a notice of Dana's " Report on 

Zoophytes," states that the number of species of corals collected by 

the Exploring Expedition was so large that it became necessary to 

revise this department of science throughout, so that the volume in- 
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At a aeetiiw of the Btatm Society of Natoisl HistoiT, Prof. 

fcgMsii gave a Mseriptj — ' ■"•-' — ..»-j— ..-. — r 
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iription of a new Naksd-eyed Hediwa, belonDing to 
li M woaM call Rkocoitoma AsianlkMBi. uwtesd 
<€ the osoal straetan io these animals of four ohymifare a s bdtea 
msebing a pnipbsial resMl, with eiriit or ten tentacles, ibera are in 
this BDinwl orsr 100 appeBdigee Io the mouth, and SOO or 000 on the 
eironmferenoe. The mouth ia bo wide thU it hae been eappoeed to be 
wasting ; the union of the appeodsgee to tbe month in ■ firm cord 
(bnns u alimenUTT oaTity for the animal ; these are formed of Teiy 
laivB polygonal eelh, which giTe a remarkable power of enlargipg 
and eontrsetins thia cavity. This ia tbe largest of tbe &mil]r. Tbo 
dieolar tube et the mawin is a nerroue cord ; at night it eroitled light, 
and wbes stiuolated the whole outline of the nerrotw syatem was 
seen sa sn illnminated diagram of ■ goldeD-vellow color ; to that in 
this animal, at least, the phoaphoreaoence tooK place in the Bubstanee 
of the nerrons cord. The oharBcteriUies of the animal are the extn- 
erdinsry number of the tubes radiatiiig from the oentnt carity, and its 
remarkable powei of enlarging and contiseting. 



HDBCULAB GTBT7CTnK£ OP B 

Prot. Asiasiz in a leoent study of the MednsK baa been able to 
make eat a diatiiiot masealsr Btraoture. It oonsistB of three systems 
of fibres, (»e snperScial, which has never before been obeerred, joet 
nnder the epidennis, the others more deeply seated. The exiemsl 
layer is made np of circular and vertical Mnds of fibres, sunounding 
the whole mass like the net of a balloon, and eapable by their oontiso- 
tion of changing its diape and reducing ita sise. The vertical bun- 
dles alteraaung with Ibe radistiog tubes are by far the Btroogeet. 
The fibres upon the inner surface of the diak are disposed in two 
layeia, one of circular, and the other of vertical fibres. The former 
lines die cavity, the latter is situated between the <»rcu]ating tabes. 
By the eoDtrsctiaB of these last, die eye-^>ecks can be moved. In the 



tniwwene putition of the uiiinal, a ciicnlH and ndiatin^ aet atmaa- 
eular fibres cao be made out, the lattei asBisting in mormg the e)r»> 
specks. Prof. Agasaiz has also completed the study of ue nervotu 
system id Meduste. He has found a continuous nerrous thread extend- 
ing from one eye-speck to another. These organs present a closer anal- 
ogy to the organs of vision in the higher animals than has been gen- 
erally Bnpposed. In their structure, some of them united in clusters 
cloBely resemble a vertical section of the compound eyes of insects, 
and probably are capable of receiiing an impresaion of light and dark- 
ness, if not of distinct images. Prof. Agaanz's observations of the 
muscnlar system of Medusa; were made on tiiem when in a st&te of 
contraction immediately after death. During life the movements are 
too active to permit dose esaminatioii. — Proctedinga of ihe Botlon 
Natural Mittny Sodeti/, Jan. 

AMAtOOT BETWEEN TBE MODES OP SBPBOSnCTIOM IN PLANTS, 

AND THE ALTBSNAIION OF GENEKATIOM OBSESVED IN BOHE 

BASIATA. 

The very remarkable he(, that a Polyp and a Medusa may be in 
some instances diflerent slates of one and the same species, has been 
well established of late by the reeeaicbes of Sara, I>alyell, Steen- 
etrup and others ; aud recent observations have been made on the sub- 
ject by Professor Agassis. The alternations are as follows : — 

1. The Medusa produces eggs. 3. The eggs, after passing thnragli 
an infusorial state, fix themsdves and become Polyps, like CarynK, 
Tubolarin, or Campanularlte. 3. The Polyp produces a kind of bud, 
that finally drops off and becomes a Medasa. Thus the egg of a M»- 
duaa in such cases does not produce a Medusa, except ailer gtung 
through the intermediate state of a Polyp. Or if we commence witE 
the Polyp, the series is, — I. The Polyp prodnces bulbs that beoome 
Medusn, 2. The Medusa produces eggs. 3. The eggs piodaoe 
Polyps. 

This is what is called by Steenstrup " alternation of generadons," 
and he considers the earlier generation as preparing Ihe way for the 
later. It ceitainlv aeems a most mysterious process, — aparent pro- 
dncing egga which afiord a progeny wholly different in form ; even so 
diflbrent that naturalists have arranged the progeny in another grand 
division of ^e Radiata, and the progeny afterward, by a species of 
bndding, repeating the form of the original parent. 

Yet, although seemingly som^sterions, is not this mode of develop- 
ment common in the vegetable kmgdom* Is it not the prevalent pro- 
cess in the plants of our gardens and fields, with which we are all ft> 
mUiart It is well known to us that in most plants, our irees and 
shmbe, for example, growth from the seed brings out a bud of leaves ; 
from this bud, after elongation, other leaf-buds are often developed, eaeli 
consisting, like the first, of a number of leaves. It is an adnutted foot, 
that each of those buds is a proper individual plant, and that those con- 
stitnting a tree are as distinct and independent as the several Polyps of 
a compound zoophyte ; and that the tree, therefore, is as moeh a com-' 
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gfoap of indiTidnl* u the cmphTte. In aome mbm Um plaat 
Mt » Miift« iMf'bBd, in otben, where Ihere ia meeewiTe gem- 
IBBBM for a peiiod, the nnoibei is gndnallj nisltiplied, and more or 
IsM, •Molding M the b»bii of iho specieo. So among Polvpa, then a 
IIm MBtple eompoood Tubultiia, Csmpuialuia, and the liko. After 
the E^t hu snffieieotlj taatured bj the production sud growth of ita 
muiMf of iMAbada, thera ia ■ new derekipmeni, a Aower-bnd, con- 
■ialiiig of the aame elementa bb the leaf-bud. bat wfaidl; vnUke it Id 
jj MCT al sppearanoe, a* much lo as the Meduaa b unlike the Poljp. 
Th« flowei-iitdividual atarta as a bulb from the leaf-individ<u1, or the 
Cioap i>t leaf-indiYiduala, and ia analngous in every TSBiKct to the bulba 
nofB the CaropanDlaTiB and lUted species ; and when it has fully tna- 
lond it prodnees, like the Hedosa, orales or teeds, — these seeds lo 
begin again the round of enocessive or alloniBting developments. 

Thoa among plaata the seeds produce leBf-iDdiTidnals ; these yield 
hdbo or bade Moomuig Aover-individaals ; and these piioduce seeds, 
ywcisoly w tba egg produces Polyps, the Polyps bulbs that derejop 
into Mednaa, and t£e Medusa e^gs. 

When we follow ont this subject minutely, we find the analogy com- 

■•-"*' —'"id OTM in minor poiata of structure and growth. The 

Is of leaves developed in aspiralorder, and in the Polyp, 
*> BMDB apeeiea show beyond doobt, the tentacles and corresponding 
fUta are spin] in development The same spiral character it found in 
the flower, bat Ibe volutiona are so close as not to be dialing uiiihed 
nadiiy fh>m circles. In the Medusa refeTred~to, the regularly circular 
Ann Is lar more neatly and perfectly developed than among Polyps. 
The only point in which the analogy seems to fail ia that the Medusa- 
had foUs off before its foil development, while this ia not ao with 
planta. It ia obviona that this is unimportant in its bearing on this 
snbjeet. It ia a eonsequenee of the grand dilTeience in the mode of 
nalntion iit the two kingdoms of nature ; for the plant-bud on separa- 
tion loses its only means of nutriment. The law of alternating gener- 
atioa ia therefore no limited principle, strange and anomalous, apply- 
ing only to a few Radiata. It embraces uodei its scope the vegetable 
kingdom, and it ia but another insiance of identity in the laws of 
'"" '- ■' - ■ ' partmcDts of life. — Ameriam Auocialion, 
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BTOwtk in the two great department 
aiHimaH'i Jmtmai, by Prof. J. D. 1 

FBOSPHOBBSCEKCB OP THE SBl. 

H. QvATKBPAOBS has recently read before the Academy of Sciences 
an interesting memoir reapecling the phosphorescence of the sea, in 
which he communicates the result of observations and experiments op- 
en the aaimalcnlea which are now univeiaally recognitedas prodadng 
this phenomenon. His obeerrations were mode during a seiies of 
^iB on the French Atlantic coast near Boulogne. He calls these an- 
imalcnles nodihia, and describes them as of very simple yet curious 
wvanizatjon. The body ia farmed of a globular diaphanous membrane, 
vttiieh is teen upon dose inapcction to be pierced with a very email 
kele. iDtemally is remarked a small collection of granolous matter, 
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from whkh atsTt in eTery diTwtion iire^u filunnnis fbimed nf tli« 
Mine mbaUDcs. Theaa JUanients, which are Bmiacndj aonmetils, 
nauT; BDil TUD into eich oihet, fotining n sort of woof, and ftlw^ja 
mdins u the enveloping membnne, the inside of which thua ippeus 
lined with a very close nctwotk. To facilitate hie obseiraiionB M. 
QuatreAges isolated the animalcule* bj straining the nater eontaiDing 
ihem through a towel. The brilliant noctilucs remained in the tow^ 
and were thus obtained in an; desirable qaantitiea for the pnrposea <k 
bis esperimentB. The water having passeil through the towel was lo 
tallj deprived of its Inminous quality, which was r^aiaed in ita origi- 
nal degree upon replacing in it the aninialeulee which had been sepa- 
rated. For more convenient experiment, ibe animalcules were plaoad 
in a glass tabs. On shaking the tube they became luminous. Upon 
applying to them a glass magnifyino- si:c or eight times, it wis eaaily 
seen tlial, with the greater nundiet me phosphorescence was only par- 
tial, appearing and disappearing successively upon several points of the 
body, while in other cases the whole body was luminous. With a mi- 
cnMcope of increased power these tacts became still more evident. 
Nomeroas brilliant pmnta became visible, appeaTing and dieappearing 
apon a luminooa Aeld. Apply now a very nigh magnifying power, 
and the brilliant points are multiplied in the same proportion, lie le- 
minona field dissmwan, and is proved to have been composed of an ia- 
finile multitude of very small lights. The phospboreBCent perls of itw 
animalcule, says M. Quatrefages, may be conudered as n«euie, wfaieh 
the microscope of snfBcient power resolves into aeparate stars, only the 
stars, instead of being fixed, are so many instantly appearing and die- 
appearing Ughts. Several interestingexperimentaeslubitedths eiHMs 
of an eteval^ temperature upon the nocttloee. At S6° Centigrade the 
phoBphoTescence t^gan to manifest itself, and continued to do so with 
more and more brilliancy until the temperature reached 40° C. when 
the tight became extinct. The eflect of many of the gases was then 
observed. Chlorine was the only one which had the poww to provobe 
the emission of tight in a considerable degree, without the aid of agita- 
tion. Tlie light emitted under its action was very brilliant, but sect) 
ceased, and it was found impossible to renew it. — Purit Corretpand- 
mtof the National IntdHgencer. 

NBST-BUILDINa FIEHES. 

At the meeting of the American Association at New Haven, Prof. 
A^BBsiz made an interesting communication on the " care which cer- 
tam fishes take of their young." After referring to tbe general disbe- 
lief with which storiesoffisheataking care of their young have been re- 
ceived, he stated that recently, while engaged in colkcting insects 
along tbe shores of Lake Sebago, in Maine, he was led lo observe tbe 
actions of a couple of cat-fish, which at his anproach lefl ihe shore 
suddenly and returned to the deeper water. This movement being 
several times repeated, he was led to a closer observation. The peca- 
kar black appearance of the place which the lisbes had left first at- 
ttacted ha puticolai attentioQ. Examining more cioaely, a neat wu 
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diaooTOwd, b whidi were ntoring a Doinbei of little Udpides. Theab 
wen at fint taken foi tbe tadpolworfroKs,uid,to teat the attachmeoit 
of tlM old fiahea to the apot, Prof. A. took boom pajna to experiment 

rQ them. PaoaiDg foT a fbw tDonieiiia, the two fiabea retanted 
rlj and eantioDalj, looking aouonal; toward the oeat to see if it 
had been diatnrbed. They approached to within ais or eight feet of 
where he atood. Thej were eTidenlly not in aeaich of food, and he 
became ooDTineed that thej wero aeekiiig the piotsction of tbe jouag. 
I^igo atones thrown ropeuedl; into (he middle of the oeel, after theae 
fiehes had returned to it, only served lo frighten them away for a brief 
period ; the; inTariablj retimed to the apot within ten oi fifleeo min- 
niea afterward. Thia was repeated 6tt the fourth and GfUi times, with 
the aame twolL 11m neat waa in a depreaaioD amoiig the watei> 



UBiTscmTion of pbozbh nas. 
ng letter from a gentleman in Woodatoc ., 
□ SUXman'M Jovmal for July, ie confinnatoij of the statement, 
thai Aih taken from tbe water in the cold of winter, and ihrown npon 
the ice, after fteeaog quite hard, hare been restored to iheir naual 



means of an eel-^t, which was to constructed as to receive and retain 
them without injury if taken ont aoon afler capture. It was the cus- 
tom to examine the pot in the morning. On one occauou, a severe 
oold moming, I drew np the pot and fotmd a considerable number 
were taken. These were emptied upon the snow, and suSeied to re- 
main there until the; became fnnen aa stiff ss icicles. I cairied them 
home, when thej remained froien for the spsoe of an hour and a half 
longer, and so stiff and inflexible that they could not he bent without 
ciackling, as did some of their tails and fins in polliog (hem apart 
when ttey were congealed together. I then put them into a tub of 
water drawn from the well, to thaw them for dressing, end I think 
added a small quantity of warm water. AJ\er some little time, T ex' 
amined them, and to my surprise found some as lively as when sport- 
ing in their native brooks. I called on others lo view them, who bad 
Been them while frozen. To them also it appeared almost incredible, 
but we were compelled to believe our own eyes and senses. The fiab 
in question aro beliored to have been perch." 

TB£ SOME STIC All ON OF FISHES. 
In a memoir recently presented to tbe French Academy, M. Coste 
remarks, that, having had his attention directed to the domealication of 
fishes, be selected Uie eel to experiment upon, both because its man- 
ner of generating ia almost wholly unknown, and because its flesh is 
not only agreeable to the taste, but constitutes an article of food very 
favorable to health. In proof of this latter statement, the author men- 
tions the inhabitants of a section of France, who live almost entirely 
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upon eela, tnd who are notoriously heilthy. In deacriUng; the mtA- 
net of generatioaof eela, the author says, — "KveiT year in the month 
of Muvh ai April, there appear at the moulha of all the rivera, jual at 
nightfall, mTiiiida of transparent filirotm animalcules from six to seien 
ceniimelrea long, which raise themeelTes lo the surface of the niLtet in 
compact masaea, and ascend the streams. These animalcules are 
nothiag but newly hatched eels, leaving their birthplace to dlspeiae 
themselTCB throughout the canals, lakes, anil brooks, which commutu- 
oate with the risers." The qaantily of these animajcules is sufficient 
to Gil all the waters on the globe, and if transported to basins prepared 
to receive tiiem they would furnish an ineihauGtible supply of food. 

Preoccupied with this idea, the author caused a quaoltty of theaa 
animalcules to be brought alive to the college of France, and placed 
in large wooden vats. The young eels were then from six to seven 
oenLimettes long, and one centimetre in circumference around the 
laigest part of the bod^. AAer remaining seren months in the t&I, 
they were twelve cenUmetres long, and two centimetres and two mil- 
limettea in circumference ; at the age of eighteen months, twenty-two 
centimetceB long, four centimetres and eight millimetres in circumfer- 
ence; at the aee of twcmly-eight, thirty-three centimetres long, and 
seren in ciicumrerence. Thus, though placed in very small basinB, 
the eels ^w from eight to ten centimetres in length, and two and a 
half in circomfeience, every nine months. 

THE AHEBICAN FOBFOTSE 1 NEW SPECIES. 
At a meeting of the Boston Society of Natural Hiatory in January, 
Prof. Agassiz staled that the common porpoise of our waters, which 
has generally been regarded as identical with the Phoctcna communiM 
of Europe, proves upon examination to be a distinct and hiUierto qd- 
described species. In P. commiaiis the temporal groove of the skull 
is narrow and oblone ; in the American species it is ss wide as long. 
Tbe general form oi the skull is also difierent. In the European spe- 
cies the posterior sur&ce is nearly vertical, in the American it is much 
cnrved. The teeth of the American species, although agreeing in 
genera] with those of the European in form, are grooved on the broad 
faces near the summit so as nearly to divide them into three lobes; in 
the Euro^ti they are smooth. The dorsal fin is serrated and fur- 
nished with very characteristic tubercles in the American species, 
which are not mentioned in the descriptions of P. communis. Prof, 
Agassiz proposes as a name for this new species that of P. Jjneri- 



CAI73B O? THE JET FROH THE BLOW-HOLEB OF WHALES. 
At a meeting of the Boston Society of Natural Hiatory, in Feb- 
ruary, Dr. Wyman made some remarks on the probable cause of the 
jet tr<>m Che llow-holes of whales. While on a recent visit to Labra- 
dor, he nad had an opportunity of observing this phenoBkena. Three 
causes for tiiU jet had been assigned, namely, the water takfiO iota 
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Ae month with the Tood of the aiiinml, th« water in the naral caiities, 
■nd the lecTettnTii of the bronchial tubes. Ab it appeara ia the Ibini 
of a (udden discharge of vapor, lie thought a fonrth explanation might 
be added, the sudden rarefitctiDn of the air when inhaled, followed bj 
a «Ddden condensation when emitted. He Uiought it was parti; due 
■bo to the small quantitj of water which entered the oaler extremity 
^tbe naaal passages. He had succeeded Id imitating the appearance 
IB qnettioQ, by ioiroducing a small quanlity of water into the end of a 
■jTUiee and suddenly eipelling it, with the body of air behind it, with 
eonsidetable fbice. 

Di. Pickering: said he could not think the condensation of the air 
when expelled from the lungs of a whale was a circumstance of much 
impOTtaDce in fonning the jet, as In tropical climates, where this eonld 
hardly oceni, the jet was as complete as in colder latitudes. 

Dr. Wyman said, that in some instances he had heard the inspira- 
tion, a* well as the eipiraiion, of Cetaceans. It fallows the expiration 
tDstantaneoiiBly, but is much shorter and less audible. 



BBAIK IN AETICtn-ATBD AKtKALS. 



of the iniellectaal faculties. 

brains complex in form, and of pedunculated bodies surrounded by a 
polpy cortical substance, the more abundant in proportion as the in- 
■tjnct tends to predominate over the intellect. The peduncle is ter- 
minated abore by radiated disks, and below divides into two tuber- 
des, the one of which seems intended to communicate with the other 
ly in those insects in 
alone constitutes the 
nervous ganglions of the chest and stomach, which preuds over pure- 
ly instiactive sets. The pedunculated bodies are the more developed 
in proportion as the intellect predominates over instinct ; thus, in ttie 
bee, they form a fiAh of the volume of the brain, and the nine hun- 
dred and fortieth part of the whole body, while in the beetle ther do 
Bot equal a thirty-three thousandth. — Pan* CorraponJent af the 
Cavritr da Etatt Unit. 

BLIND AMIMALS OF TEE MAHUOTH GATE OF KGKTDCXT. 
Paop. WvMAN gave en account of dissections of some of the blind 
animals from the Mammoth Caie, Kentucky. la examining Ae 
«ahes, his results were the same as Miiller's, who found rudiment* of 
«yea, or black points of pigment, but no cornea, no optic nerve, no 
«calar contents ; as the small filaments of the fifth pair of nervea 
«oald be distingaisbed, he is confident the optic serve could not have 
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eaeaped his eorafiil eiamiiuition, if it had exwted. The optk li^Ba 
exidted ; accordrng to the generaJ rules of phyBtologj, tbe]> should Dot 
exist, as they bear a strict celatioD ta the Beosa of eight, whidi re- 
ceives its nerves from them ; both morbid and comparative Bnaloray 
show that disease of the eye impairing; or desttojing vision, or a 
naturaily deficient sight, is accompanied with a cotresponding dimina- 
tion or airoptir of the optic lobes. Here the optic lobe* were not so 
large as in the allied fishes, but yet they were of good size, and neai^ 
ly aa large as the cerebial lobes. Tiiis fact would lead us to inquire 
if these lobes are the seat of any other function than that of sight. In 
man, aAer long bUnduesa, the lobe opposite the affected eye is Ibund 
to be Btiophied. Prof. Wyman bad recently had in his possession a 
frog that had lost tbe sight of the right eye by the evacuation of its 
humors. The eye was cicatrized, and he had no means of knowing 
tbe age of the injury. On dissection, the left optic lobe was found 
one third leas in uze than the right. In the craw-fish of the Mam- 
moth Cave, there is the eje-pedicle, but there are no tiicets ; only 
simple integuments covered yiiih haira. The crtchets, with theii long 
antenns, tad as well developed eyes as oricltets living in tbe light. — 
Proceedings of the Boston Sadely of Natural SittOTt/, 

BSLATIOHS OF EUBRTONIC DETELOPHENT TO FEKHUtlNT 

FOBUS. 

At a meeting of the Boston Socielj' of Natural History, Prof. 
Agasuz said, that he bad formerly shown that, in studjring the tela- 
tioDB of different etagea in the embryonic developmeDt to permanent 
fbnUB of insects, a better idea of their natural classification could be 
obtained than in any other way, and he now proposed to show that 
this view might be still further carried out, even to the fixing of the 
relative positions of the different femilies. It had been a qnestiou 
whether the diurnal or nocturnal butlerfiies should stand first in tbe 
scale. He proceeded to show that the difierent positioBs and rela- 
tions of the wing in the progress of development of Papilio conesppncl 
to the permanent conditions of these appendages in the various fami- 
lies of Lepidoplera, and thence deduced their true position ; pladng, 
1st, Papiliooidcs ; 3d, Hesperidce ; 3d, Sphingidie ; 4th, Botnbycidte ; 
Sth, Noctrids ; 6lh, P^ralidie ; 7th, Tineide. In a umilat way he 
indicated the true position of the different types of Articulata,riiowing 
a close analogy between their permanent farms and the (nnstent con- 
ditions of an insect, beginning with the caterpillar, which corresponds 
in type with the Annellidte. By the same test he showed the troe 
pouuon of Millipedes and Spiders ; the fonner being inseoie with a 
worm-like form, the latter, with the anterior parts united into a cepha- 
lotboras like the Cruatacea, correepouding to the pupa condition in type. 

WEIGHT AND VALUE OF EGGS. 

It ia moat extraordinary, that the varieties in tbe weight asd Trine 
oitgg*, a« an artiela of merchandise, shouid havo been so oaivenallj 
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■iwk^d. So far M kMw>, it hw ■hraya Wm Ik CMIM wioiT- 
wboatoMfl «yg b y iM t iir . wilhoat Tcapett U mk. weifht, m p». 
mImt VMlitr. Tet no ^•oiditj' «•■ be ^nalBr. ll ha* boM mcct^ 
ttiMd, V «*n<«l npenn«M immiI; made by Iha HMbsr, tbat tha 
bir*Tengewew^ifuTadaaeaorcirK>i>831«c R«ee«]j, oa appl^- 
y yf.— lo a pnHtBUMMleilOT, be mde aMwer le Ae inqnitT midreMrd 
Whim, ibttheoMdeDodiftreaceUtbaiineecf Uecfpi. Oa eiaiiu- 
Miioa trf* hi* audi, it appeand ihM tbe brgcat egs« wnghed 34 tm. 
pn daaea, and tte MMllSt on); Ml e^ In tbe ooe eaae, a ftacua 
•ner elercD ef^% woald eqoal Ike aienge weivbl of a ikaea, awl is 
tbe other ii woold reqaire orer 18 an* *" n^ ^^^ proper weight. 
b appeared, to oor loiilaal aatooiabnieDt, that the diftreooe in weight 
benreeo the two kiixli waa aboot tmm halt, while tbe price wv the 
mme.— Dr. BtmmftPimltTyBmk. 

rABlSITES ATH) TBEIB XZLATIOSS TO OTHEB AKIJULS. 
At a meetiog of the BoaUn Sociel j cf Natural Hialat7 ia Febraaij, 
Dr. Bainett presented a eooatiiiaicatioa on tbe Telationaof aa order oT 
puaailea (lice) to the difiereat Fawta, aa bearing, Gtat, oo tbe diatinct 
erextioo of Ijpea of uimilB, uid,secoad, on the local erealkaof tbeae 
^peawbeierei thej are fboiid. In the geoeralFaimof tbeeailh, the 
bet that totallj distinct genera and apecie* exiM, expoeed tc **- 



memal influeDcea, ia a atrong aigomenl agsinat their being tbe reaolla 
of nwdiftwiiem of a aingle tym, and io &tot of ibeir hanng been 
ereated a* we now tee Ihem. The aame ia tne ae ngai<da tbeae p«i> 



we have diAreot tpttAtm, aod e „ 

J, all expoeed to the aame external changes. 



aao apeeiee am mere modikationa of a primitiTB family type, - 
dmiU espeel to find a nnifiirmity in the ^lecial ehaiaeler of paiantea 
in all the apeciea of the geoen of that familj. For inataitoe, if the 
Sciniida are but modificatiooa of b primitive type Squirrel, we dioold 
expect to find certain paraaite* conunon to aJl, with a noiibnn specific 
character, withont widely eeparaled genera : whicb, as fiu- aa bis es- 
peiMDce go«a, is not tme, for though io many eases certitin species of 
puasiie* are common to tbe whole family, yet there is an etident ten- 
oenc^ foe each species of tbe higher aoimtUa to have its own peenliar 
•peoea of paraaites. Though we can easilf imagine that the same 
•peeies may be GwDd in maroroala and bitda ot the aame lamily, with 
nmilar habita, and aaaociatinB together, we cannot imderstaod thai 
the aame ^lecje* of paraaite Mioold be found in widely difleient fiuni- 
liea, of entirely disaimilar habits ; yet such is the fact, and it is not 
leconcilabla with the hypolhesis of a sucoeeMve production of types 
by 8 series of chan^ of their atractore ; oa the eootrary, it would go 
to show that the existing specific types were as aoch created. 

Aa to the local creation nf genera and species, we koow that tbe 
exitleitoe of the world's animals has not that commonness which ntight 
be mppoMd ; tbey have relations of a local nature, connected wiSt a 
mnanuUe diTeruty of forms. At any rate, this fact is certain, that 
•Mb paitienlar region hat a marked tendency to hare iu own peenliax 



Fuina. ClinMls hu undoubtedly a greu inflaence on (he ofamctor 
of ft Fauna ; we we in the kiuob ions, separated by impBMabla bwr- 
riers, a tendency to similar animal productionii, though there ii at th* 
Mune time saSicient diiersity to exclude the idea of a common origin ; 
di&rent coontiies have analogous, not identical, epeciea. Gieologieal 
data, the history of the surface of the earth, and oar fart increaMttg 
knowledge of the intimate relations of animals to (he circnm»t«Bce» in 
which thej live, all lead lo the coneluaion of theii' local oreatioo in 
llieir present habitats. The relations of poiaBites affiinl conaiderabla 
proofs against the hypothesis that the difierences of terrestrial eondi* 
tions have caused the differences in animals. We could not suppose 
that the lice living- on European birds would be different from those 
of lite analogous speciea of American birds, if they arose from a com- 
mon stock ; their parasites ought to agree as to species. This is not 
the fact; not only do the parasites of our animals, compared with 
analogous species in Europe, present differences greater than those of 
the animals on which they live (their species being more diatinot tfaaM 
those of the higher animals), but oven our species of birds or mam- 
mals, having no representative on the other continent, have their «wa 
parasites as distinct as themselves. Those animals which, by tlwlr 
own powers of locomotion, or by human means, are common to both 
continents, have parasites identical in character, as &t as obBervation 
ffoes. The lioe of our cow, horse, or ho^ do not difier from those of 
Uie same animals ia Kurope ; the same is true of some birds. The 
legitimate inference from ^ese facts is, that the analogous species «f 
inimals erf' the difierent continents were created as sucfa, and that*- 



fore have their proper parasites, and did not emanate from paieal 

Man himself is fortnnatoly annoyed by hot few parasites ; his mhit^ 
nity renders the conditions of his existence di^rent from those c^ 
other animals. Many of Che higher mammals man bia gathered 
around him in domestic life ; end, as Ibey go wherever h« goes, the 
Acta relating to them can have no great weight. The lioe irf' tho 
Qaadmmana, or monkeys, seem to be difibtMit Rom those of man ; in 
tact, tho species of nan are not found on the monkeys, except when 
their presence may be accounted for by accident ; and those of the 
monkeys are found only on them. 

Dr. Burnett has also estahlished to his satisfaction the following 
facts : — 1. That although there are single species of parasites pecu- 
liar to particular animals, Uiere are others which are found in differsM 
species of the same genus, ss is tbe case in the paraailee living on 
birds of the genua Latus (gulls), and ^e diurnal birds of prey. S. 
The parasites of the human body confine themselves stricuy to par- 
ticular regions ; when they are found elsewhere it ia the result of ao- 
cident Thus, the Pediculas capitis lives on the head ; the P. vati- 
menti upon the surface of the body ; the P. tabeicentium on the bodies 
of those dying with marasmus ; and the P/itJurius inffoinaUs about iho 
groins, armpits, month, and eyes, or the homologous parts of the bod^. 
From an examination of the structure of these animals. Dr. Burnett ia 
of the opinion that they should be placed in an order by lhemselve» 



iL.,Goog[c 



unniAL or ■c im t ifw ddootsst. 




that he bad raeeat); fasad TegMaUa pM*- 

_. . Tbflj beloofted to ■ a p w aeB of CanfarfK 

MHiiai to tho jBtaL [daat They apMi in ttipkts, oi by two*, ud 
vcn ■boat one 4,000di of tm iach m diwneler. It wu difieak W 
■eeowit fai ib^ pt M ene e in mkIi a nioaiioD, ■■ tbeii Bpoica wooM 
ba too luge to be doodled from tba ciiciilsiioii fay p*Biiig tfaioa^ 
tka wilb of tiw Uood-maeb. 

FALL 07 DUST. 
A ■fM*t «■■!.■ bll of daat accoa 
koh, DMi Dctnokd, in FebnuiT, t 
It eomed the euth to Uw depth <^ two ihhda of s liae. 
^MdeieeUd in it fifty organic linHia, of wbieh fbity bad beea bdoce 
i by him in ainular ciiciuBBiaiKea, while lea •{ ' 



it cryptogamie 
or of eoTenl i 



t of the large iDleetine of 
Juhu margmaba (Say), and from entozoa inhabitiag these cavities in 
the Hiue animal. They were uniformly fonnd in one huitdred and aii- 
teeo euininatioDa of animala of this species, made immediately after 
death. In one instance, ao ascaiis, three lines long, " had no less 
than twenty-three individuals of Eulerobrus, averaging a line in 
length, besides a quantity of the other two genera, growing upon it, 
aoiTyet it moved about in so lively a manner that it did not appear the 
least incommoded by its load of vegetation." 

The important point in these oDservaiions is, that they abow that 
rayptoganuo vegetabies may exist in the internal oreans, and upon 
entoMM inhabiting tbeee organs, without disturbing the health, and 
even as an ordinary and normal condition. This docs not rebut the 
idea that oihei Cryptogunia may produce dieeasee. They are known 
to exist in aptlue, in many diseases of the skin, have been ibuod 
in the secretions of cholera and several acute diseases, and were 
lately obaerved by Dr. Leidy in a case of softening of the stomach. 
Whether in these instances they are the cause or effects of the morbid 
■tale, or even a mete coincidence, is not decided. Dr. JJeidy regatda 
the microscopic forms known as Vibrio as vegetable. In this opinion 
ha is sappotted by other observers. Afler mentioning the discovery 
of eereitu species, and a new genus of entoaoa, he notices the exist- 
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anee of Qrtgarvia in the raitriouliu otJabit tnargmalas. Gregarmm 
has reeently attracted much attenlion, aa being supposed to be an aiii> 
mal consisting onlj of two cella, and said by Diebold to be deatituie 
of an alimeniM? canal. Or. Leid/ describes a papilla stmnouniing' 
the aaperioT celt, with ttaoes of an exiemal communicalion with the 
caritiBB of the cells. He reEards it aa the larva of the entozoon.— 
ProaeJmgs o/Aoademy of Nalurat Sdencet, Phil. 

ON THE PHYSIOLOGY OF GENEBATIOK. 
At a meeting of the Boston Society of Natural History, in March, 
Di. Bomett read a paper on the embryology of Articulata, aa illustrat- 
ing some obscure phenomena in the physiology of generation. In the 
ibrmatioa of the extremities of insects, a process takes ptaoe similai 
to that of the Gist stages of derelopnent of the whole body. As the 
whole body was at first a cylindrical blastenial mass, sufaeeqnently 
marked by transverse grooves indicating itsarticulated character, so the 
limbs are primarily cylindrical tubes, aflerwards divided tianareisety 
into difierent joints. The true typical characteristics of speciea belong 
to the primitive ortun ; and coDsequently little weight should be given 
to the theory of the change of such charactera, or the introduction of 
new ones by external influences. Thus, aa the wings of insects are 
only expanded trachea, and consequently belong to their primitive 
characteristics, their actual existence might hare been predicated at an 
earlier period than they bad been supposed to exist tiefure the recent 
investigations of Burmeisier and Agassiz. Some singular facts are 
observed in the generation of the humblebee and aphides. In the for- 
mer three successive biooda of ofispring are produced from one act of 
impregnation ; the first brood, he believed, being alone produced from 
eggs directly impregnated. In the aphides, a succession of broods is 
produced, sometimes to the number of ten or eleven, each being the 
offspring of the preceding, and all the result of the impregnation of 
the parent of the first. 

Dr. Burnett proceeded to examine Owen's and Steenstrup's views 
as to the nature of the process by which this succession of generation 
was eSeeted, stating that they did not accord with bis own. He 
thought the phenomena were not anomalous, but consistent with the 
highest and most philosophical views of the essential nature of genera- 
'' I. He explained the process, which he bad observed, of the divis- 
of the sperm cell by which the spermatozoon is produced, describ- 

„ it as similar to the division of the ovum in the female. The 
Junction of the spermatozoon is to awaken, by contact, the slumbering 
force which led to the formation of the embryo in the ovnm, a procesa 
similar, he thought, to that in the inorganic world known as lie pro- 
cess of catalysis, aa in the instances of the immediate magnetizing of 
iron by contact with a magnet, and the production of water &om a 
onion of hydrogen and oxygen by the contact of spongy platinum. As 
the particles of magnetizM iron have the power of transmitting to 
others, by mere contact, the property communicated to them, so the 
cells of the ovum, being, so far m is known, in their nature preciaoly 
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Id the ate of the aphides. 



D uwther OTnm the (brae which k 
ml], (Tom the contacl of m Bpermatozooa. 

the ferulei which ue produced directly from the act of impregnaticn 
letain in thenueWes the prapertjr of awabeniDg the povrei of dsvefop- 
ment in the otb prodacei] in their OT«riea, aDcTihia power ia tnoflniv- 
led from ono brood to another until it finally dies oat, — • precM* 
which seema to have its analogue in the dispoaition to the pnMootion 
of adventitioos growtha in the otsij, which ia BOowtimea seen to bo 
hereditary in the human female. In the humblebee it would aeem 
that the OTa from which the first brood are (irodoeed are fertilised 
directly by tpennatoaoa ; that the otk tianamit the awakened force 
to those which prodnce the second, and these in tbeit torn to thoM 
whieh prodoce the tbiid. 

DtSCOTKKT OF A I 

A Lnrn from Dr. Haotell, pnbliahed in SiOimaa'i J««mal for 
Jan., 1851, slates that hU aon, Mr. Waller Hantell, of New Zealand, 
hae discorered a Vijing apecimen of a genua of Rallida, of whidi 
crania, with the hnntema, sternum, and other parts of the riulMoa, 
were fbund bv him aaaociated with the Temains of the o<d<waal Hotu 
in the sand deposit near Waingongoro, on the western shone of the 
lioTth bland. The foseil bird wa» referred by Prof. Owen to a new 
genne, and he named it Notorms ManteUi. There waa a tradition 
among the Datives that contemporaneonaly with the gigantic birds 
there existed seTeral small ones of various kiode, and a species of 
tuama-iiai wss particulariied as having been abundant down to a lata 
period, but was aupposed to have been exterminated by the wild cata 
and di^. It was said to be of tbe size of a soul] turkey, black, with- 
ODt wings, and with red beak and legs. It was called TduM and 
Moho. On a second visit to the southern parts of the Middle Island, 
Mr. MantcU obtained a fine example of the supposed extinct Notona*, 
The sealers when frequenting the coasts of Dusky May pen;eived on 
the snow the track of a large and strange bird, which tbey followed a 
considerable distance, and at length caa?ht sight of the object of their 
search, which fled very rapidly from the dogs, bnt was driven np a 
gnlley in a sound behind R^lution Island and caught alive. It 
screamed loudly, and resisted fiercely. After being kept alive for a 
few days, it was killed, but the skin, with tbe head and legs, were pr»- 
aerved. The bird is atxiut two feet high, much resembling in its 
eeneral form the Pcrphyria melanotw, but it is geoerieally distinct. 
The beak ia short and strong, and was, as well as the legs, when the 
animal waa alive, of a bright red color. The neck and body are of a 
dark purple, the wings and back being shot with gteen and gold. The 
wings are short and ronnded, and remarkably feeble, both in structure 
and plumage, Tbe tail is very scanty, and white beneath. It is uih 
doubtedly identical with the fossil. This discovery has an important 
bearing on the problem as to the contemporaneity of tbe Hoa and it* 
kindred with species of which there are still living representatives. 



BE Mi INS OF THE DODO. 



Thrrc has Tecentlv been discoreied in the museum at PragDe 
another leritable skull of the Dodo, the eiislenoe of which has hither- 
to been unsuspected. This is the third instauce in which lemaine of 
this extinct bird have beeu discaveied among the rubbish of Euiopeoa 



CURIOUS HABITS OF BIRDS. 
The result of aome curious invesli^tions in relation to certain 
habits of birds, undertaken by M. Dureau de la Malle, of Paris, has 
recently been puUished. He was anxious to ascertain at what hour 
difierent birds began their morning song ; he therefore, lirom the 1st 
of May to the 6U) of July, made observations, which he regularly 
published. It appeara that for thirty years this vigilant naturalist 
went to hed at seven o'clock in the evenin?, and rose at midnight, 
during spring and summer, and that this habit was for scientific pur- 
poses. It seems that the concert is opened about one o'clock by tbc 
chaffinch, and that the sparrow is the laziest bird, not leaving bis rest 
until five o'clock. In the iutermediaie hours, at marked mtervala, 
which M. de la Malle has carefully noted down, other birds commence 
their natural melody. He has diown, on more than one occasion, 
that the difierent birds have mistaken artificial light fgr the dawning 
of day, and that a solar lamp has awakened the little choristers. 

HIF?OFOTAMns tN ENQI.ANU, 
The first living specimen of the hippopotamus ever imported into 
Europe has, during the past year, been presented by the Pacha of 
Egypt to the Queen, and by her to the Zoological Gardens of London. 
The animal in question was captured in August, 1849, on a remote 
branch of the Nile, 1,350 miles above Cairo. Tbe hunters, having 
previonsly wounded its mother, had their attention attracted to the 
thick bushes on the river's hank, in which the young animal was con- 
cealed. When discovered, the calf made a rush to the river, atid 
nearly escaped, owiug to the slipperiness of its skin, and was only se- 
cured by one of the men striking the boat-hook into its flank. The 
hippopotamus is now only ten months old, and measures 7 feet long 
and ei in girth at the middle of iho barrel-shaped trunk, which is 
supported clear of the ground on very short and thick less. The 
naked hide covering the broad back and aides is of a dark, fndia-rub- 
bet color, impressed by numerous line wrinkles crossing- each other, 
but disposed almost tiansTersely. When Prof, Owen hrst saw the 
brast, it had juet left its batb, and bo observed a minute drop of a 
glistening secretion exuding from the pores, which are dispeised over 
tbe wbote integument, aod which the animal is provided with for Iho . 
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pupoM oT labrinting itsthidc )iiile,md thra pnmliiif k ftwn bmk- 
tag. Wben in the water it* whole tapoct t e e nw ehuind, and the ai^ 
imal becomes inspired with a new lile aod activity. Sinldns dnwa to 
the botLom, and moviog aboat whea sabmet^ced for a whiw, it will 
auddenlv liae with a bouod almost bodily oat of the water, and, splaah- 
iog back, commence awimmisg abont with a porpoi*»-Iike motion, 
taltiog in nouthrula of wster and spurting them out again, laimng at 
interraU its groteaque head, and biiiog ^e wood-work at the mwpn 
of the tank. In the water, from its broad loaoded back being princi~ 
pally in *icw, it has the appeaianceof amueh larger aoimal tlna iriMB 
seen upon land. It is eitremelv docile, and follows its Arab keeper 
like a doB- Its food is a kind of porridge of milk and oom-meal. 

At a Tale meeting of the Boston Society of Natural History, ex- 
tracts of a letter from Sir Charles Lyell were read, in which he aUudeid 
to the erest adiantagee which the hippopotamus hsd cooferred on the 
Zoological Society. The creature coat the Society shoot £ 1,500; 
but from the prooeed* of its exhibition this sum had not ooly been ^d, 
but a splendid collectioo of reptiles hsd been added, and the Societj 
freed from sll pecuniary embarraasmenta. 

KEV BREED OF RABBITS. 

At a recent aKiicnltatal ezhihitioB held at Chatham, Enghnd, ■ 
new variety of rabbita was exhibited, chiefly remarkaUe (at the eaoi- 
■nona length of their ears. In one animal, a buck, the length of the 
eat was 311 inches ; in another, a doe, 311 iachea, with a Eieadth of 
iwaily S iochea. 

OM THK SERFEITT OF THE BIBLE, 

Prof. Owih, the dietingaished English natuialiat, in his work on 
firitish reptilea, makes the fallowing remarks on the serpent of the 
Bible; — The discovery of serpents of different genera and speom^ 
all manilesting the peculiar and characteristic vertSital organization of 
true OphiiUa, at a period incalculably remote from that at which we 
have any evidence of the existence of man, viz, the eocene tertiary, 
forcibly recalls our early ideae of the nature and origin of aerpents ^ 
rived &om annotations of Scripture which represented them as the 
progeny of a transmuted species, degraded from its originally created 
form as the consequence and punishment of its instrumentality in tb 
temptation of Eve. " The curse upon the serpent," say the learned 
Drs. D'Oily and Mant, " consisted, Ut. In bringing down his ststure, 
which was probably, in a great measure, erect before this time ; ' Upon 
thy belly ahalt thou go ' ; 2dly. In the meannets of bis proviMon, 
' and dust ahatt thou eat,' insomuch as creeping upon the ground, it 
cannot but lick up much dual with its food." The idea of the sperael 
degradation of the serpent to its actual form, derived from interpreting 
the sentence upon it as a literal statement of hct, has been so prera- 
but, as to have affected some of the zoological trealisea of the last oea- 
toiy. Thus, in a " Natural History of Serpents," by Chules OweOt 
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D. D.,pnbliahcdin 1742, dte author, treating of the food ofthmeTep- 
tiles, writes, — " That dual was not the original food of the Berpeot 
•eems evideDt fiom the Paradiatac serpent, but the necessary conse- 
qaence of the change made in the manner of its motion, i. e. the 
prone postare of its body, by which it is doomed to lire apon food in- 
termiied with earth." Adam Clark, commentinir more recently upon 
the record in its literal sense, seeks to elude the diScultiea which 
thence arise, by contending that the Hebrew, "nachssh," may bo 
ttanidued " npe," as well as "serpent." Bot we find him rodaced 
to ibe necessity of glotsbe the text by such eipoNtions, as that to go 
on the belly means " on Ml fours " ; and by affirming, of the arborMl 
frugiverons foor-handed monkeys, that " they are oblieed Co gather their 
food from the ground," we have a lively insUincB of Uie straits to which 
the commentator b reduoed who ntlempts to penetrate deeper than the 
Word wuntQt* into the nature of that mysterious beginning of crime 
and puobhment, by the dim light of an imperfect and secondhand 
knowledge of the Divine works. If, indeed, the laws of animated na- 
ture formed part of the preliminary studies of the theologist, the futil- 
ity of such attempts to expound the third chapter of Genesia, viewed 
as a simple narration of facts, would be better appreciated by him ; and 
if he should still be prompted to append his thoughts, as so many 
lamps by the side of the sacred text, he would most probably restrict 
himself to the attempt to elucidate its symbolical signification. 

What geology and anatomy have unfolded of the nature of serpents, 
in regard to their present condition, amounts to this; — that their parts 
are as exquisitely adjusted to the form of their whole, and to their 
habits and sphere of life, as is the oiganization of any animal which 
wo call Boperior to them. It is true the serpent has no Lmbs, yet it 
can outclimb the monkey, outswira the fish, outleap the jerbtn, and, 
suddenly loosing the close coils of its crouching spiral, it can spring 
into the air and seize the bird upon the wing ; thus all these creatures 
fall its prey. The serpent has neither hands or talons, yet it can out- 
wrestle the athlete, and crush the tiger in its folds. Far Irom licking 
up its food as it glides along, the serpent lilts ap its crushed prey, 
and presents it, grasped in the death-coil as in the hand, to the gaping, 
sliroe-dropping mouUi. It is truly wonderful losee the work of hands, 
feet, fins, performed by a simple modification of the venebral column in 
a multiplication of its joints, with mobility of its ribs. As serpents 
move chiefly on the surface of the earth, their danger is greatest fiom 
pressure or blows from above ; all the joints are accordingly fashioned 
to resist yielding, and to suslain pressure in a vertical direction ; there 
is no natural undulation of the body upwards and downwards, itis per- 
mitted only from «de to side. So closely and compactly do the ten 
K'rs of joints between each side of the two or three hundred veite- 
: fit together, that even in a relaxed and dead state the body can- 
not be twisted, except in a series of side coils. Of this the reader may 
assure himself by an experiment on a dead and supple snake. Let 
him lay it straight along a level surface ; seize the end of the tail, and, 
by a movement of rotation between the thumb and finger, endeavour 
to screw the snake into spiral coils ; before he can produce a ungte 
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tan, the whok of the long tod sleDdei bodv will toII oto u ngUHj 
U iT it were i »tick. When we call to mind tlie tnatoinieal Btrnctata 
of (Im tkuil, the Bingulu density and Btnietute of tli« boDea irf tbe en- 
nioin wiike qb sa a special provision against fractura and iojor; to tha 
head. When we cootemplale tbe remukable manner in which all tha 
bonea of tbe ekull overlap one another, we cannot but diaoera a spB- 
eial adapiatioD in the atructure of serpents to their cominanl; prcne 
poaition, and a proviiion fur ibe dangers to which thej weie mbject 
from lalling bodies, and the Head of heavy beaaU. But tbe whole or- 
ganitation of the serpent ie replete with many other such beantifnl in> 
■laaoes of roreaight and deelgn. What, boweKer, more partitnilaTly 
concerns as in the relation of the serpent lo oar biatory ts the great and 
•i^ifiesnt ftct revealed by paleontology, via. that all iheae pecuUar- 
itie* and complexities of organixalion, in designed subserviency to s 

CH poMate and a gliding pit^ress upon the belly, wrae given by » 
efioeot Creator to the serpents of that early tertiary period of mu 
planet's history, when, in the slow and progreaNve preparation of Ifaa 
earth, (he Bpetde* which are now our contempornries were just bc^in* 
Ding to dawn ; theae, moreover, being species of the loweat ctasses of 
animala, called into existence loag before any of the aelDtl kinds of 
mammalia trod the earth, and bng before the creation of mao.— Jome- 
*m'( JovnuU, Oct. 

CHOLEKA IN ANIMALS. 

Etioencc waa produced to tbe French Aoademj in July, sbawing 
that, doling the prevalence of the cholera in France, hotaea weie ob- 
aerved to be aflbcted with Ae dtaeaae in a like manner with men, and 
that oAen, in tbe case of other epidemics, a common liability of men 
and bones bad been noticed. 

chahobs of integuments ey animals. 

Sir J. G. Dalvell presented to the Britiah Association, at Edin- 
burgh, the resulis obtained by him from observaiiona upon the Cniatacea. 
He described miontely the changes undergone by crabs during the pro- 
cess of moulting, and in several instancea he counted the number of 
days from one moull to another. These varied from 60 to 191 days. 
In all cases he found that no separation of wounded, mutilated, or de- 
stroyed parts took place till after the moult following the injury. In 
one case of the moult of a crab, ooly the two claws of the dermal skel- 
eton were developed, whilst the eight legs were enijiely suppreiaed, 
hut appeared at the next moult. 

Dr. T. Williams in a paper on Crustacea remarks that the process 
of shedding the exuvin seems to be in a great measure under the 
control of the animal, as when watched it frequently suspended this op- 
eration, or when excited haeteoed it. The process seems to be at- 
tended with excitement of the nervous system, as at this period the an- 
imal is more pugnacious than at any other. — Jjondmt Atitmtum, jIu- 
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THE SENSES IN TB£ ANNELIDES. 

At tlis elMB of ft p&per on the organs of senee in the Aonelidea, M. 
de QnatreftfW ^ivoa tlis following ss the concluiions to whloh he hu 
MTJved. 1. The Annetides possesa all the senses except that of smell , 
which ~ia probably blended with that of taste. 2. In most of them 
diese aensea have special oigana for their exBTcise. S. These organs 
may become defectire, snd then the exercise of ils funolions piotably 
beconies less perfect. 4. The eanse of toui^ is most comnaonly exei- 
oised by the aid of appendag«a 1o the head, though in certain cases 
the appeodafes of the tail appear to perTorm the same Amdions, 6. 
The MiMe of taste probably has its specif seat at the inner suiface of 
the proboscis, especially in the species where this organ is more or 
less eisertije. S. Most of the AnhelidaB hare real eyes, which are 
■ometimea placed elsewhere than on the head, and leoeive their nerres 
from other nerroos centres than the brain. 7. Some of the Annelidft 
have organs of hearing tike those of the gaateiopod moUusks ; these 
mgum are not cephalic. 

SESPIBATION OF ANIUALS. 

AccoiwiiFO to Mr. Grrore, in a lectate delirered before the Royal 
Inatitotion, H. Regnaalt, in his Tesearcbes on the respiratioa of ani- 
mal*, has ascertained that wam^blooded animals exhale nitrogen in 
proportion, from one fiftieth to one hundredth or less, to the oxj^gen 
nsBthed. Animals deprired of food absorb nitrogen in proportions 
similar to those in ^ich it is exhaled in the first cases. Animals, when 
ill, or sofiering from nnnsual food, also absorb nitrogen. With animals 
noaTisbed on pernicious food, the carbonic acid exhaled is generally 
nearly equivalent to the oxygen inhaled. When fed on animal food, 
the proportion of carbonic acid is much less, in some oases not more 
than six parts to ten of the oxj'gen inhaled. Ctmsumption uf oxygen, 
compared with the weight of the animal, is ten times greater in the 
case of small animala, lile sparrowa, than with larger ones, like fowls. 
With hybemating animals, such as marmots, no unusual phen 
are presented when awake, but in their torpid state they co 
mu(£ leas oxygen, can live in an atmosphere which would not anp- 
pOTt them when awake, give off bat little carbonic acid, and absorb so 
much oxygen and nitrograi as frequently In increase in weight by 
reniiration alone. Cold-blooded animals consume very little oxygen, 
and breadie conaiderably through the skin ; insects require as much 
oxygen as mammals. — iMrtdon Literan/ Qaiette, Janvary. 

THEORY OF THE SPLEEN. 

At a meeting of the Snrgical Society of Ireland, on the 0th of 
March, a deeply interesting and hichly scientific ^eory, regarding 
the uses of the spleen, was proponnaed by Sit James Murray, which 
he Mated to be tbe lesult of experiments carried on during twenty 
jam. The (bUowingaieawne of his deductions: — " l.It sj^pearfl 
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Aat teries of elBotric currents emuute tmta Um tpleea to the (ton- 
■ek dDring digeatioo. 9. That the BctiTitj of thete euiieula tbtim, 
aeaotding to the deirree of bp^i" diMeDtkm bj the blood throogh tba 
iniiinli of tbe apleen. 3. Thu the currents of electricity are rooi* 
inimw, in proportion to the blood's beat, to the preamre eierted on 
tho arjeen oarmg inspiralioo, and to the itapatse and frietimi of the 
oireaUUoa in the laroe splenic arterial bnnebeB. 4. That, in a mi 
nor degree, similar phenoinena ensue, even oat of the animal, when ■ 
recent splaen is insolaied, and then injected with warm water, but 
still nM>re so, with het liquon, contalaing saeh saline iDgredienta aa 
prevail in the blood. G. That a apleen recently taken ftom an ani- 
mal, when inaolaied and injected with tepid fluid, determinee a poei- 
tiTe current lowarda the gastric snr&ce of the spleen when tested del- 
icatel; b j gold sod si Irer wires. 6. That contraction of erectile tinue 
ensnea wlien the eitremiliea of a gold and ailTer wire touch at one 
point the nerre, and at aoolber the erectile tiaaue of the apleen. 7. 
iWl contraction, to some extent, aeenoa to be produced, when two 
onps filled with water are united by a metallic arc, oite end of a spleen 
being immersed in one of the cnps, and the opposite extremity in the 
Other cop. Bnt so many uncertain deriationa of the electrometer 
Dsedlea oocar dnring this experimeat, that more aiperieoee is required 
to arrive at aarer data regarding tbia part of the trials. 8. That disks 
or slicca of spleen, placed upon each other, were in rooat inatancea 
better voltaic piles than similar batteries conatrocted from eqnal 
weight of braifl, liver, kidney, paneieaa, or even of mnacnlar flesh. 
0. That slioes of spleen are better conductors than equal aectiraia of 
an; of the above materiala, particolarly when raoistened by warm sa- 
line fluids, or even by tepid distilled water. 10. That the intenai^ 
of galvanic cnrrents along the rasa brevia, from the spleen to the stotn- 
ach, continues through the gaatrie coats in the recently swallowed 
ingeata, and that the liquor called gastric juice aeems theivby to de- 
rive and exert some galvanic influence upon the pulpy aliment, where- 
by chemical action and digestive assimilation appear to be set up sod 
inainlaioed among diBsimilar atoms of nutriment. II. That, so br as 
the stomach and its cootenta are concerned with electric agency, they 
e particularly to be cooaidered as pcashx rtcdvers or ctmdudor* 



of repletion of ita vesseta, lenaion of its erectile tiaaue, and of aoz- 
iliaiy thermo-electric principles. There are no other passagea ez- 
ce^ the veins and lymphatics to carry away any secretion or modified 
fluid from the spleen to the stomach. But additional degrees of ten^ 
peiMure can be readily communicated by means of membranes and tis- 
sues in actual contact. In like manner, the same conductors can rap- 
idly convey electric energy to the stomach and its contenla wi^oot 
intermediate Teaaels or Cerent ducts. Here 1 wifjt to avoid the anal- 
ogy of parts of animala admitted to be endowed with independent elec- 
tric powers, and also to omit arguments drawn from the anatomical 
Btructure of the spleen, but 1 merely observe, that a natural pile oi 
soft battery seems to be constituted in the spleen by its links of s<^ 
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inilpy eorpoBolea, each cmtaJnJD^ a liquor, not one of them iBolated, 
Dut all chained to each other bjr delicate conductors of moiat threads, 



oniting diak to disk, like the knots of a cord. I have manv tii 
' ' " 9 pile, I 



ticed that, under favorable circumBtancea, this curious pile, eo woU 
and beaulifuUj coanectcd, cell lo cell, is capable of generating or con- 
vejiag voltaic influence, which agency seems to fumish another argu- 
ment, that 'nothing waa made In vain.' " — Boston Medii^and &ir- 
gKol Journal, Aug>at. 



tor, after the spinal marrow had been cut across between the shoul- 
ders and the hipe, " durioK a period of two hours, displayed complete 
intelligence, volition, and voluntary motion in all divisions of the ' 
body.''' The signs fiom which Dr. Dowler makes thia inference were 
aaaociated and adaptive movements uf the lateral muscles of the body, 
and of the hind legs. In response lo irrilationa applied to the viscera, 
or above the part of the spinal marrow which was divided. Others 
showed similar powers after decapitation, or after the brain and me- 
dnlla had been removed. In one case, tiiese movements were pro- 
duced by " pinching, puncturing, and burning," for three or four hours 
after the head was cut off. The separated heads, until the brain was 
destroyed, continued lo show their vitality by biling, winking, looks of 
anger and fear, and in one pathetic instance by afiectionately recogniz- 
ing the voice, and eyeing the movemenls of a fond negro \ One alli- 
gator was decapitated with a dull hatchet, producing little hemorrhage. 
Dr. Dowler thua relates the aequel ; " I carried the handle towanls 
the eye, to ascertain whether it would wink, whereupon the ferocious 
aeparated head sprang up flora the table with great force at me, and 
alighted npon the floor six or eight feet distant from its original posi- 
tion, passing very near my breast." Dr. Dowler, who is familiar 
wi^ the anatomy of the ^ligalor, can Rnd no muscle to account for 
thia feat. The experiments would appear to show that, after the spi- 
nal marrow was thoroughly divided, the Unixr limbs moved on irri- 
tants being applied to the upper pEirt of the trunk. This fact, if it 
should be confirmed by larger experience, would not be in accordance 
with liumerons and truatworthy observations of physiologists. The 
heart waa seen to beat afUr being freed from blood, separated from 
the nerves, roughly handled, and considerably desiccated; well Ulua- 
trating its inherent contractile power. 

These statements, which seem almost incredible, we give on the 
anthority of the " Report of the Committee of Medical Sciencea," 
presented at the third annual meeting of the Americao Medical Asso- 
ciation. — EditOTi. 

BAPIDITY OF THE NEEVOirs CUHHEHT. 

Ik a paper presented lo the French Academy on Feb. 96, " Os the 
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nfidity of die noputlioa of Ihe Bovon tgrat in tbt i^inil BKvw,'* 
U. HelmlwllidMeribM It length ■omeerpwinieplarfM.fiwnwIiieh 
be ooocluda* that the aervoaa iniiatkw jiMcdoTeiBKiweorM taW 
luiUiiDetTM in from 0.00 U i« OOOaOof a eecood. The faig* ezperi- 
mented on hnd been kept tt & tempentnre of 3° t« 0° Ceoiignde, 
while thit of the labontoty wae 11° to I^. The lower the teujpen- 
ton, the lete ippeua lo b« the npidit; of the ■erraoa egeot. 

DIRECT EXPLOOATIOtf OP THE IKTEBIOE OF THE ETS. 

Dr. S. Wood, of CiaciDnati, hu deecribed a phenomen* which eng- 
geu a new mode of direct explontioD. He etfttee thu, b; meane of 
a imall double ooovex leua, of abort fbcaa, held near the eje, thai 
organ looking through it at a candle twelvB or fifteen feet diatant. 
then will be perceiied a large Inminoua diek, oovered with daA ■ 



light epoia and dark Btreake, which, after a momentary confnaioD, will 
aettle down into an unchanging picture ; which pictoie ia compoead 
of the organs or internal parts of the eys. The e;e ia tbos enahfed to 



. __ _ta own internal organisation, to have a beautiful eibiUtiiim gf 
the veesela of Ihe eoroea, of (be diKribution of the laebryinal aecre- 
tions in the act of winking, and to aee into ibe ttatore aod canaa of 
MUCK voUlanta. — WtMlern Lancet, JVncr., 1849. 

AHIICAL BEAT. 

M. Maoendie, in his lectuiea at the College of Franco, has detailed 
•ome experiroenta upon the eBects of extremes of temperature apon 
animal*. The object in tiew was the solution of tfae questions. 
Whether animals really possess the power of pieserviog their temper- 
ature, whatever may be that of the medium suirouuding them! 
What are the limits of tfae temperatnies they can support? What are 
the phenomena which accompany death caused by extremes of tem- 
perature 1 Rabbits, du28, and guinea-pigs were employed, and the 
tempentnre ascertained by a theimometer introduced into the rectum. 
EffecU of high UmperatvTt : — Death occurred the more t»)idly, txttarU 
parHus, the higher the temperature employed. Thus, ol five r^ihilB, 
the first exposed to 348^ F. died in 7 nunates, and the last, exposed 
to 140^, in 33 minutes. Three dogs, exposed respectiTely lo S1S°, 
104°, and ntP, died in IB, 24, and 30 mioules. The same rule a^ 
plies to birds, but they bear high temperature for a shorter pe^od than 
mammals. Cold-blooded anunals eodure it longer. Rabbits exposed 
from 140° to 312° lost in weight about 15 grains per minute. The 
loss waa not so much in proportion to the degree of elevation of tem- 
perature, aa to the duration of a high one ; and it is dependent omm 
apon pulmonary transpiiatian than cutaneous. Thus a rabbit placed 
in Ihe neated stove wiih its head out lost only iO grammes, while om 
with its head within and its body out, lost S5 granoiDea. A living 
rabbit, having a temperature of 103°, and one just killed with a tem- 
perature of 87°, were olaced in the store at ITG°. After 30 miontes, 
ifia fimner died convulsed, having acquired a tempentmn of llSPin 



■11 puts of ita body, while the dead one exhibited » teiupeiatara of 
132° to 1351° eitemallv, and of only 107}° in the Tectum. Thus, 
while the liTing inimBl dies long before an equilibrium can be eBtab- 
lished, this is gradually eSbcted in the dead odq. Mammals always 
died when eiptaed to a teraperatute of 113° or US'* ; birds at 1181" ; 
cold-blooded animals, when exposed to that of 176°, died when theit 
own reached 104°. In moiat heated air death is fat more rapid. 
X^eUi of loa> temperature: — While an elevation of the temperature 
of animals is not oorne beyond EP or 10°, it may be lowered to a far 
greater extent. Dogs and tabbits, exposed to a freezing mixture, 
their own temperature being- 104°, lost 5i° in 10 minutes, ll'' in 15 
minutes, and ISt" in 30 minutes. The general conclusions are, — I. 
An animal placed in a temperature of Irom 3?" to 46°, during not more 
than 5 minutes, nndeigoes a diminution that may lower it to two 
thirds of its normal temperature. 2. This diminution continues aftei 
removal from die coolmg milture- 3. Leil to itself, it takes place, 
nntil, IiaTing arrived at nearly half of the normal temperature, the ani- 
mal dies; but if this point has not been attained, the application of 
wannth may yet restore the normal temperature. Vaiioua experi- 
ments show that even warm baths diminish internal heat, and if we 
wish to produce the foil eSect, the person must not be dried or rubbed 
too soon after leaving them, lest a premature reaction interfere with 
the refrigerant effect. Jn the recovery of drowned persons, too, the 
administration of warm fluids by the mouth or rectum is of the &at 
importance. Animals whose temperature varies from 1001° to 112° 
become anffistheiio when this is reduced to 75° ot 77°. Experiments 
made since 1842, by covering the bodies of animals with gum, gelatine, 
caoutchouc varnish, or other substances which dry rapidly, and do not 
impede the respiratory movements, show that the animals so covered 
die in from two' to eight hours, the circulation having become almost 
' ■ ' ...... ]ade- 



the animal temperature. — L' Union Medicals, 1850, iVoj. 45, 46, 47. 

TEHPEBAinEB OF CHILDREK. 
One of the memoirs which received a prize in *' medicine and sur- 



gery " from the French Academy, waa by M. Roger, ( 

peratnra of children." In the investigation of thb subject, the author 
has made more than a thousand experiments. At the moment of birih 
the temperature of the infant is 40° Centigrade, tliat is, equal to that 
of the medium in which it lived ; but it soon decreases to 35°. In 
the following years it varies from 36° to 38°. The typhoid fever is 
the sickness in which the temperature is the highest, varying from 
49°.5 (a 41° ; in pneumonia it is 39° on an average, and in eruptive 
fevers it varies with the periods of the disease. In meningiles there are 
the GTeatest differences of temperature, depending more upon the in- 
dividuals than upon the severity of the disease. In only one disease, 
the hardening of the cellular tissue, is there a very great decrease in 
the temperature; in nineteen children, the thermometer under the 
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■KB-fMawkidSS*; In wtm.ImbIImb se*; tatwvodMaSr, ml 
•VMi 9t>, thu ia, IS" behnr the ordinary lemnnahm. Hm tMqMt»- 
tmia avmalotbH diiB M Bi M abo siraa dt H. Bofir.^ Qjw fti 
JbNAw. Jfarci 4. 

r THE PAirCXKlS. 



Thk T^ort of the oommtUM of the Freneli Aemimoj, appmiitad la 
award the jnm ot cxpeiinieatal phmilagj At 1B48, ia eoMannd ia 
the OmpUt Stuitu for Haioh 4. Tbej awaid the pnn le H. Ber- 
■ud, and obaem,— " The aDoeeaaAi] memoir eaotaiN the imfMriaat 
and mexpeeted duevTu; of the Amettona of the paoneaa it ~* 



riioUed ai 
doi^the 



It the iKt diat the liquid aeereted by the panoreaa ha« the aperad 
nuMiioii «f dieMthriBg the fii of the food, and io geneial all neetial 
^or nofe exactly TegetaUe aad animal etdNtanvea. llie paacRadie 
Uqaid poaaeMea thia property to ancb an exieot, thai if fhnn aay oenae 
ila aeeietioii ia anapended, the ftlty matin intiodaead ute the abmacdi 
wid> the food tiaTenea the inleetinal eaiMl withaal iiiide^<Jtiig die 
leaat aitnatiaa. The author, not ooutent with eetabWting diia flKt, 
•z^ainait aafi^wa. It ia knowD that for aerenl yeeia cbenaaia 
have diieeted thrar Uiention to difierent aabettnoes, which, when 
placed in contact wiib certaia bodies, present some pecoUar reaetiaii ; 
■oeh are the greater portion of animal matters, the feimeDt of tha 
gaatric juice, &.c. The memoir shows in the moet aalislacter^ man- 
ner that the dissolalion of the fatty mailer by the pancreatio jniw ia 
produced by the aid of thia mysterioDB mechaniNU, and that its only 
agent is a ferment peculiar to the secretiMi of the pancreaa. Thfa 
tiew matter, whoae peculiar character is lo diaeolTe yttj rapidly ftlty 
' lanoea, may be obtained pure and preaerred for aotae time without 
C mj of its efficacy." 

KKW HODB OF AKBESTINC 



M. LiTotiB recently communicated to the French Academy a 
paper, in which he eMMBvavred to prore that any inflammatinn mani- 
festing itself on the akin may be arrested by coveting the ii 



tegnmauls with an adbeaive compound capable of entitelj pnventing 
the access of atmospheric ail. He had used gum for cohering the 
partt^ bat now used collodium. Two cases of eryMpelas w«e men- 
tioned, which were thus cured in a few days. 



BECBETIOM OF UILK. 



M, LutFiKUaaa has exhilnted to the French Acsderoy an inMni- 
ment coDstroctod by him, of lodia-mbber, — an artificial mouth, aa it 
may be called, — with ayiew to ascertain and determine the quHH 
Hty of milk aecretion in the female breast. It is made to embrace the 
nipple closely, and ia prorided with apparatus to rarefy or ezhaust the 
Mr so as to produce a vacuum. The concluaion to which the inTentoi 



■nivti, lAnr MKkr-Mnn esTeiinKita, i% &U A* nctMhii in Mok 
hmt erwy two koom u fram one and ■ hiil te twa oonaw. H* 
MM with me inMuMc in whioh the quentitj •Booaled t« aaady tkiea 
pounds in twenly-fouc hour*. 

EESEHSLAnCE BETWEEN THE FACES OF MEN AND ANIMALS. 

At ihe nteeting at the American AaecNnKtiDB, in Aagoit, FroL 
AgMsii Blade an onl eommunioation on the OHiipanMHM whicb may 
be drawn between the boee of men and ibooe of fiibea ami other Vei- 
tebtatattbemain points BUl«d are ea^nced in the following riiMnet : 
— We lieat fiequeot lemaiks in regard to the resemUMKe exiatiog 
between the humaa face and the appeaianoe of di&Teat ftmilin* of 
anumala. Peeple are BomelinieB impieseed with recalleotiooa of bobs 
Jneod by lotdung at pictures of animala. But as soon bb wb aak in 
wbat th» rBBSmblanee conwsts, we aie at a loes foi an aoBwer. By 
sfaawri^ difiennt races of mankiad, he had been led to iiiTestigate 
Ibeao sppeanuKes, togeiMi with the difierence* esiuing in the homaa 
nee. Tbe unity of structure existing between all claaaea of Vert*> 
brata is proof positive of a resemblance between individuals of this 
great class. From the lowest type of vertebralea up to man, 'one 
oommon structnre of irame may be traced, and especidly do we find 
aaoh oommoD stmetore of the face in general. The question is to 
determine the gradation of species, and the moral and physioBl 
•aperioiity of individuals. Ha opposed Camper's theory of uie facial 
angle, showing its failure to explain the various differences which ex- 
ist. The efeat of many of its priaciplee. Indeed, would place some 
&milles of animals above the human race. TheProfeaaoi also traced, 
by diagrams, the resemblance between the boaes of people in old age 
and the folds of the jaws in fishes. Whjskeia and mustachios on 
mankind he considered as very closely related to the hairs on the face 
of the monkeys. He urged the importance of accurate portraits of 
monkeys, and other EminuJs, akin to mankind, in order better to de- 
termine die relative position of the parts, and tbe connections which 
exist between individual beings. In conclusion, he showed that, by 
extending the line of the human featntes, a resemtdanca may b« tU 
MWe traced to diSeient individuals of the animal kingdom. 

INCREASE OP THE NAIL AND THE HAIR IN ilUt. 

Tai giowth of tbe nuls is more rapid in (^Idreo ihvi in adults, 
and slowest in the aged. It goes on more prbdiptly L sammet than 
in winter, so that the same nail which is renewed in 138 daya in win- 
ter requires only 116 in summer, — a &ct depending on tbe vt« 
vilalia, whicb seems to be proportional to it. The increase for the 
nails of the right hand is more rapid than for the lef\ ; moreover, it 
differs for the different fingers, and in order corresponding with the 
■ length of the finger ; consequently, it is most rapid for the middle fin- 
ger, nearly equal for the two eiUier side of this, alowet for the little 
finger, and slowest for the thumb. For the middle finger of the right 
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tntd (be nail gnw 13 millimeliM in 108 dtya ; fin the HBall ingor 
of th« left, 9 millimettea in 153 days ; the sioWth of all Uw oula «f 
lb« left hand reqnind 89 dsya more than foi thoM of the rigtit, and 
«1k> tftere wen pradooed in this time 3 miUimetiea leM than on the 



growth of the hair a well known to be mach aeoeletated by 



ri|rtith 

frequent eattisR. It forma niare rapidly in the daj than at night, and 
in hot seaaona uian in cold. Bnt it is difficnlt to detennine the predaa 
mes. The growth of the hair and naila, u well aa the epidenois, 
pertaina to the aecretiona, and not to the organic Btrnctore proper ; foi 
(be quantity of each fotmed cotteaponda very nearly with that of tlie 
periphraic aecretiona, eepeciallj wiui tranapiratioD, it increasiog in the 
MuniDei, whilat, on the eontrarf, the growth and nntrilioo of uie body 
ue meet rapid in winter, bo that the weight of nian, aa obserred aj 
Sanctorioa and otfaets, ia greateat in winter ; the small growth of the 
hail doriag the nt^ht accorda with the fact of the diminntion of all 
the aecTetianB, aa with that of tranepiTaiion, the fbnnation of eathonie 
aeid, the nrinary, lacteal, and hilaiy aeeretiona. — L'Jit>tiltil,Ni>.SW; 
""' '« Journal, July, 

HAIB OF mPFEBENT RICES OF UEK. 



Ha. p. A. Brown, of Philadelphia, I 
American Ethnological Soeiety an easay entitled " the claBaifieatioa 
of mankind by the hair and wool of their heads," with an answer to 
Dc. Pritchard a asaertion that the covering of the head of the negro 
ia hair, properly so termed, and not wool. The author of this paper 
atatea tl^t, on micnecopic examination, there appear to be three pre- 
Tailjng fonna of the ttaAeverBe section of the filament, tIz. the cylin- 
dneal, the oval, and eccentrically elliptical. There are alao three di- 
rections in whieh it pierces the epidermis, and is prolonged to its 
apex. The straight and lank, the flowing or curled, and the crisped 
or frimled, difier respectively aa to the angle which the filament forms 
with the akin on leaving it. While the cylindrical and oval pile has 
an oblique angle of inclination, the eccentrically elliptical pierces the 
epidermia at right angles, and liea in the dermis perpendicnlarly. The 
hair of the white man is oval ; that of the Choctaw, and some other 
American lodianB, is cylindrical ; that of the negro ia eccentrically 
elliptical or d&t. The hair of the while man, besides ita cortex and 
intermediate fibres, has a central canal, which contains the coloring 
matter when present. The wool of the negro has no central canal, 
and the coloring matter is difliised when present, either throaghout 
the cortex, or the intermediate fibres. Hair, according to these obser- 
vations, ia more complex than wool. In hair the enveloping scales are 
comparatively few, with Bmooth surfaces, rounded at their poinla, and 
closely embracing the shaft ; in wool, they aie numerous, rough, 
diBip-pointed, and project Irom the shaft. Hence, the hair of the 
while man will not felt ; the wool of the negro will. 
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out the differenee between those of nces quite distinct in geognph- 
ical poaititm. He coinpai«d a Mexican head of primitiTB mce with 
raeof a North American Indian, ehowing- as great a BimiUrity be- 
tween them as is neaallj aeen between the ciania of Indiana of the 
same tcibe. A cianium of one of the eecond of the Meucan rarcea, 
the Tollec, was ahown, in comparison with the crania of thiee Mound 
Indians and an Inca Peruvian, to leaemble them all very closely, giv- 
ing probability to the opinion that they were all originally of the samo 
stock, the Mound Indiana by migration having founded the Toltea 
race, and they, in turn, the Inca. He also exhibited one of the b1«i- 
gated crania of the Peruvian race which preceded the luea* ; also an 
AzlBc cranium belonging to the nee which followed the Toltecan iit 
Mexico, remarkable for its antero-posterior contpteuion, and a. deep 
petpeodicular depreaaion behind, extending up over the vertex, diviit 
ing the head into two lateral lobei. A cTaaium of a Natchez lodian 
was shown to resemble this last very cloaely, particularly in the flat- 
tening irom before backwuds. — Praxedings of Iht Natural ISttory 
Sodely. 

PECtrLIABITIES OF AFXICAU CBARIA. 
Da. Neil mentions two pecnliarities more or less cou^itetely cLax- 
acterislic of the African skull. One is the division of the articulating 
surface of the occipital condyle into two faces by a tntnsveise ridge or 
groove. The two faces are sufficiently rounded off in soroe casea to 
give the outline of the figure 8, inetead of an oval. An examination 
of the skulls in the extensive collection of Dr. Morion, of Philadel- 
phia, ahowed tiiat this mark existed in 3Q out of 81 African crania,, 
u only 4 pure Egyptian heads, and in 3 out of 105 heads of aborigi- 
nal Americans, huC in none out of 129 skulls of other nations, llift 
occasional existence of this mark has been previously npticed, bnt Dr. 
Neil has first pointed out its rarity ia other than African crania. He 
Buggesla that this traoaverse mark representa the fissure which in the 
fietus separates the basi-occipital bone iroat the next piece d' the occi- 
put oa each side. This fact, if it holds generally, may bo considered 
an illustration of the law thus propounded by Aflassiz: — " In Che dif- 
lereat formations through whidi animals pass, from the first formation 
in the embryo up to the full-grown condition, may be found a natural 
scale, by which to measure and estimate the position to ascribe to any 
animals." Thus, the persistence of a ftntal stage of formation would 
mark the race to which it was peculiar as a lower variety of the spe- 
ciea. Another ftelal peculiarity persistent in the African head is the 
absence of a sharp edge at the lower boundary of the anterior naree, 
running from the anterior edge of the nasal proceos to iha aolenot 
nasal spbe. — Jjnericaa JotirwU of }/kdical Satpcet, Jan- 
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nZI OF TBB BtAlN IN TABIOUS XACS9 ADD FAMILIXS OF KiR. 
In SUBman't Journal for April, we Gnd ■ Tkhwble aeriei of ofaaet- 
TtlioDi on the aiie of the brain in diflerent TuniliM of torn, being the 
TMnlta of intetiul meuoreineiiU of 683 hamu cnnia, by Dr. S. G. 
HoTtoD, of Philadelphia. The foeunrainenta were i«ken bj n 



of leaden abot, one eighth of an inch in diameter, which gire, with 
gieai enctneM, the aWlate rapaeiw of the craoinm, or bulk of the 
bnin, in cubic inchea. Ankone the met* elicited bj thia inveatigaiioa 



I, Anglo- Americana, Anglo-Irish, &c., 
poeeeaa Iht largttt Vain of any people. S. The nations having iha 
MmaOtit heaiU are the ancient PeniTiins and Australians. 3. The bar- 
baroiu tribea of Ainericgi possess a much larger brain than the eemi- 
dvilised PemTiana or Mexicans. 4. The ancient Egyptians have the 
leaat-eised brain of any Caucasian nation, excepting the Hindoos. 
S. The negro bnin is nine cubic inchea leaa than the Teutonic, and 
thtee cubic inches larger than the ancient Egyptian. 6. I^e largest 
bfsin in (be aeries is that of a Dutch gentleman, and gires 114 cubic 
inches ; the smalleM head la an old Peruvian, of 58 cubic toehes ; the 
diffireaee between these two extremes is no less than 56 cubic inchea. 
7. Hie biain of the Australian and Hottentot falls far below the negro, 
and meaaares pteelselj the same as the ancient Peruvian. This ex- 
tended series of measurements fully confima the &et preTioosly set 
forth b^ Mr. Morton, in his works, that the Tsrious artificial modes of 
aborting tim cranium ooeaiion no diminntion of its internal capacity, 
■nd ctukseqneDtly do not affect the size of tlie brain. 

SPOITTAKEOltS COMBUSTION OF A HUMAK BEIHO. 

Tbb Paris Gazette &t Tr&unaax of Feb. 25 states that a house- 
IMioter, while drinking with some compBDions in an inn near the Bar- 
tiire da I'Etoile, m»£e a wager that he would eat a lighted candle. 
Seaieely had he placed it in his mouth, when he uttered a sli^t cry, 
and a bluish flame was seen upon his lips. In spite of all attempla to 
aid him, the internal lire continued, and in half an hour the head and 
upper portion of the cheat were entirely carboniMd. The fire did not 
cease till booee, skin, and musclea were all consumed, and nothing 
Temained but a small heap of ashes to mark the spot where a human 
being had atood a short time before. 

DEATH FBOH WAHT OF SLEEP. 

A Mr. Lthtoh has lately made a communication to the Asiatic So- 
ciety of London, deocriptiTe of a mode of punishment peculiar to the 
criminal code of China. A Chinese merchant, named Hiara-ly, a 
and convicted of having killed his wife, was sentenced to die 



mouth of June last. The condemned was placed in prison under the 
turvaOance of three guardians, who relieved each other every alternate 



boor, wd wlio pTBTenled him from taking' any deep, night oi day. 
Hs IJTed thus ibr nineteen days, wiltaout having slept lor a aingle 
minute. At the commencement of the eighth day his suSerings were 
M cruel, that he begged, as a great £ivor, that they would kill him by 
strangulation. 

PRESEKTATIOK OF LIFE AFTER THE LOSS OF 1 POBTIOM OF THS 
SPINAL HABEOW. 

M. BaowN-SEQUABD States, in a paper presented to the French 
Academy oa June 24, that he has tbund by experiment, that, if death 
fbllowB the deslruction of portions of the spinal marrow, which are nid 
easentiaUy necessary to respiration, it is caused by the hemorrhage 
which follows, and not by the act of destruction. In proof of this he 
details some experiments upon pigeons, which show that with them 
life may continne for an indefinite time, certainly more than three 
months, aAer the destruction of a portion of the spinal marrow equal 
to half the length of this nervous centre. A compariaon of two young 
pigeons of the same age, fed upon the same food, one of them being 
thus mutilated, shows that the weight and quality of the excrement is 
the same, as are the increase of weight and the length of the limbs, 
hut the sixenf the leg, especially the thigh, is greater in the unharmed 
bird. All these facts lend to show that circulation, respiialion, di- 
gestion, animal beat, urinary secretion, production of feathers, &c., 
are the same in both birds. This is also the case with adult pigeou, 
and, so far as has been examined, with many other birds. 

ON TBE GEOGBAFHICAL DISTRIBUTION OF HEALTH AND DISEASE. 

SiHci the time of Hippocrates a belief has existed that the dcTelop* 
ment of the moral and physical faculties of man is depeudent, not oo 
an original organization only, but also on the atmosphere by which be 
is surrounded, and the nature of the soil on which he is reared ; and 
modem researches in physical geography, combined with statistical 
investigations In medical science, have confirmed this opinion. Swe- 
den furnished the first tables of mortality ; since then England, France, 
Prussia, and the United States have each contributed systematic sta- 
tistical returns, and thus a vast mass of material has, been accumulated, 
from which valuable conclusions may be deduced, especi^ly sine« it is 
known that, during a similar series of years, the same diseases re* 
appear with the most astonishing regularity, both as to periodicity 
and extent, and with reference to mnral as well as physical causes. 
Endemic fever, including remittent and intermittent lever, prevails in 
North America, the West India Islands, on the west coast of Africa, 
in Syria, South Italy, the Ionian Islands, and in general the low, marshy 
districts of warm countries. Yellow-fever is endemic in North Ameri- 
ca and the West India Islands, between latitude 6° and 40° N., Its 
northern limit in Europe being the latitude of Gibraltar. Diseases 
of the digestive organs are most prevalent in India, West and East 
Africa, England, Guiana, &c. Diseases of the liver greatly piedomi- 
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flito to A* EiM IndiM, whil« ootiaamption ia moat eonspknoos in 
GnM Britmin, Britiah North AmeTka, and JuMica. Drom ia moM 
wenlmt in WeA Afrka, Great Briiain, bikI Guiana. Among the 
diflbraot oountriflB the meat striking oontraHts are aometimea exhibited ; 
tbua the West of Africa ia the moat fatal to EuTopeana, while the 
Soutbeaat is the moat healthj oauntir on the globe. Although many 
caoaaa baaidea thai «f climate eonttibota to prodaoa thaae teanha, yet 
generally, both in countriea and in ciliea, the chaocea of l<ngeTity aie 
greatly in &*oi of tioitbero latitudea. Of the former we fina neai the 
homm at the aeale, Java, aa indicated by Balavia, aorae of ibe W^at 
India blanda, Sieilr, Naples, Ac. ; and near the top, Norway, Swe- 
den, and ponions of Engtand. In all cases cities are Icn healthy than 
isral diatncta ; of tbeae (heleweat ia Vienna, and Ibe highest London. 
It appears that a cool diiaaie neai the aea is the most hvorable eitua- 
tiaa for health and kwgeriij. The caoaea ot mortality not dependent 
on olimste are ehieOy poreity and want, bad Tentilation, unhealthy^ ot 
♦xoaaaire taboi,espeoislly in youth, inlernperance and diasolote habits. 

The proportion of deaths from oonsamption indicatea how little 
futn elimaie has to do with the extent of this disease ; since, while it 
k almoat onknown in the Madiaa Piesidency of India, it ia more tn- 
quest at the Cape of Good Hope than in the Northern United States, 
-Marly even in Britain and British North America, nearly the same at 
Gibrahar as in the Weat Indies generally, and is most fatal among 
CDtopean troopa in Jamaica. Remittent fever shows an almost regu- 
larly progresaive increaae of temperature from the Northern States of 
America to Jamaica, where the deatha among Enropeana amount to 10, 
and among the Macks to only 8 per 1,000. Of disease* of the digos- 
tife organs, in the United Statea the number of caaea is 526, sod 
deaths 14 per 1,000; while in Britain the caaea are es per 1,000, and 
the deaths only 1 in Q,000 of the population. Rheumatism is most 

g'ominent in Britain and leaat so in Maita. In Asia it is least among 
uropeans in the Tenaaaerim provinces; India, and greatest in the 
Madraa. The influence of climate ia most powerfully evinced in the 
mental and physical degradation prodnced bj malaria on the inhabit- 
anta of the moot and marshy diatricts of tropical regions ; but, even 
in Europe, ita effect on the amount of mortality ia much greater than 
ia generally understood. Thus, in the smiUne plains of Southern Ital^ 
the rate of mortality b twice as great aa in the cold region of Scandi- 
naria; and this proportion appears to be held in all countriea. Tem- 
perature alone has a great effect on the production of disease. It is 
calculated from the retorns of mortality that a fall of the mean teni- 
peniture of the air from 45° to 4° or 5° below zero destroys from 300 
to 500 of the population of London. 

In order to judge of the effects of a climate, it ia neceeaary to com- 
pare the amount of mortality among the native population of a country 
with that of strangers to the soil. Now, we find that in all India the 
average amonot of mortality among European troops is nearly thiee 
times as ^eat as among natives, and that when in one locality 7S per 
cent, of European troops died, the mortality among the black troo^ 



was little more than 2 pet cent. ; that the number of deaths from 
cholera in India is twice as ^reat among Europeans as among- natives, 
in Britain the number of deaths among the troops, generally, is 15 per 
l,O0Operannum,while among- officers and the civil population it is only 
9 per 1,000. In Prance the raorlality among troops is 18 per 1,000, 
among civiliana it is 10 per 1,000. In the iBland of Barbadoes the 
mortality among cirilians is not more than 14 per 1,000, while amonff 
Earopean troops it is 58 per 1,000. At the Cape of Good Hope, and 
in West Africa, the mortality among troops is 450 pet 1,000, or 4S 
per cent. ; in tbe navy at the same places it is only 35 per 1,000, or 
S| per cent. In general the mortality among the sailors of the navy 
is much less than among the troops. ' 

The effect of the means adopted for checking disease in England, 
France, and Germany, during the past century, are such that, while 
formerly 1 out of every 30 of the population died each year, now the 
average is 1 of 45, reducing by one half the number of deaths in these 
countriee. In theyear 1700, 1 out of every 25 of the population died 
in each year in England. In 1801 the proportion was 1 in 35 ; in 
1811, 1 in 38 ; and in 1848, 1 in 45 ; so that the chances of life have 
nearly doubled, in England, wilhin 80 years. In the middle of the 
last cenlui? the rate for Paris was 1 in 35, now it is 1 in 33. — Ecith 
Johnson before the Briluh Assoaaiion. 

DISEASES INCIDENT TO THE EHPLOYUENT OF FHOSFHOEUS. 

A coMMiTTKK of the French Academy has assigned a prize of a 
thousand francs to a memoir of Drs. Bibra and Ghoiet, of Nuremberg, 
on the dangers connected with certain manufactures in which phos- 
phoric matters are employed. They offer these general remarks : — 
" The progress of induBtiy, the changes in processes, have not been 
universally advantageous to man. Certain arts, doubtless, have been 
so improved as to render them less insalubrious ; but, on tbe other 
hand, it has been seen that prejudicial incidents, oi certain maladies, 
occur more frequently than of yore ; and what is mote remarkable, 
new maladies or new forma of disease are seen ; thus the art of pre- 
paring phosphoric matches, which has been so widely diSused, has be- 
come the source of disease of the maxillary bones, both the upper ^d 
the lower, which aflects a considerable portion of the persons employed 
in that manufacture. When it does not threaten life, it occasions the 
loss of theafiected bone. This singular efiect of phosphoric emanations 
was first observed in Germany, and there Dr. Ronz studied it when it 
had not been yet noted in France. There is, besides, a curious cir- 
enmstance, that females are more subject to it than men, and young 
women more than those advanced in age." 

This disease of the jaw, necrosis, is quite common in Incifer match- 
factories on the continent of Europe. The explanation of it is by no 
means difficult. The phosphate of lime as it exists in the bones is 
insoluble in water, but by the arrival of an additional quantity of 
phosphoric acid, which being present in the air is absorbed, and pene- 
trates into the bones, the basic phosphate of the bones is converted 
31 
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into u teid pboaphate, whick is very aolnfale io water, and stsd deli* 

■ -- tM MI. Id Uub way the bone losea iu coonsteocj, bo- 

..... . ■ AatI 



I, aappuratea, and TalU into a state ot 
diiMM atwaja conuneocea where there are carious teeth, the tnnaibr- 
nukM takea place directly ; the npon cominK in contact with the«e 
UMh, tint aSbot them, and then the jaw with which the; are in con- 



aoiTKE Ann caETiNisM. 
Thb cominiaBioaen appointed by the Kinir of Sardinia to asoertain 
the •nunnt of cretiniBm in that kingdom hare published some inter- 
Mting retuma, which throw considerable light on the natare of that 
dise aan . The report defines cretiniam as always accompanied by cere- 
btal defect, with & mal-foimation of the cranium, a snuJl amount of 
nroaenlar ene^y, impotence, and idiotism to a greater or less degree. 
Tbe resolt of veiy extensive obacrvalion tends to prove that cretinism 
ia not directly conitected with goitre ; as there is a large proportion 
of the population of tbe Alpine Sardinian States afflicted by gttitrea 
who hare no taint of cretinism. Endemic cretinism is confined in 



Saidioia to the falleys and plains belonging to the loftiest Alpine 
Tatioos, harinff foi their centre the three culminating points c^ Monte 
Viao, Mont Blanc, and Monte Rosa. The valleys where the disease 
ia moat pTBTalent are the deepest, the moet confined, the dampest, and 
thoee poseesBiog the smallest circulation of air and the leaat amonnt 
of light. The largest proportion of crettna waa always found in the 
noM wretched hovela, aput frocn other habitations, and often near 
inaishjgioaiid, and surrounded by trees. In towns and large Titlages, 
the cretus were not found spread aver the various quarters, but only 
in tboM localities farthest removed from commerce and eiviliiation. 
Taking tbe population of the Sardinian States at 3,651,106, the fol- 
lowing figure* show the nnmbei of persons afflicted wjtii goitre and 
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. 91,8*1 


Men, . 1,053 




Wwneo, . l,OSO 




Sex not i^ei^fied, . 1,161 




8,073 



Total number of oretini, 7,064 

Rdativelj to the intenuty of the diseaae, the cretins were thus anh- 
oiridad: — 

Bereft ef all reasoning powers, 9,165. Enjoying some power of 
qteeeh, but with intellectual powers limited to their bodily wants, 
3,518. With less imperfect intellectual powers, and capable of being 
taught trades, 481. Unclassed, 980. Total, 7,087. 
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^DB llie Dumber of cretins is 27 per cent of the whole popala- 
ioa, and of piitres 0.83- The opinion of SaosauTe, that cretinism 
does not eiiai more than 3,S80 feet aboye ths sea, is unfounded, u 
nnmeTOiis caseo were found at a height of 5,34B feet. — London Alhe- 
Wim,July. 

The following additional fiula drawn from the same report, we ex- 
tract from the MeiSm-CAirwgicai Beoian, for October: — The cretin 
is unable to walk until the sixth or seventh year. It is about the sev- 
enth year that die disease becomes really dereloped. There seems to 
be no intermediate age between childhood and puberty (usually about 
SO], or between puberty and old age. In the adult state the stature 
rarely exceeds 1} metres, and a great number of individuals examinecl 
did not reach 0.975 metres. The feel are loo large for the body, the 
head large and pendent, the cheat too small, and « protuberant belly 
is supported by wasted legs. The head is ahnost always misshapen. 
The eyes are distorted by convergent Btrabiamos, and are without the 
alightest expression. The rooutb is large, with HwoUen lips. Th« 
tongue, too, is of large eize. The sexnaT orgajis are, in some cretins 
of enormoos size, and in otbeie atrophied. In proportion to the d»- 
gree of imbecility, the respiration and circulation are slower, and ihv 
temperatuie reduced. True cretins do not possess the power of re- 
production, but semi-oretins occasionally do. Blind cretins are raw. 
Hearing is defective, and true cretins seem to be destitute of smell or 
taste, while toach is tittle developed. They are very indijferent to 
extremes of heat and cold. The voice resembles the bowling of an 
BDimal. More or less imbecility is a constant characteristic, and ex- 
ists in proportion to the intensity of the disease. They rarely livs 
beyond 40 yeais, and then only under bvorable circumstances. Ja 
fact, the duration of life seems to be from twenty to forty years, the 
maiimnm relating to incomplete, and the minimum to complete cre- 
tinism. It is rare to find a family in which it prevails reaching the 
fifth generation. 



At the Boston Society of Natural History in February, Dr. Wanen 
alluded to a simple, easy, and efibctnal cure for stammering, whitA hi 
known to be generally a mental, and not a physical detect. It is, 
simply, at eveir syllable pronounced, to tap at the same time with the 
finger ; by so doing, the most inveterate stamtnerer will be surprised 
to find that he can pronounce quite fluently, and by long and constant 
practice ha will pronounce perfectly well. This msy be explained in 
two ways, either by a sympathetic consentaneous action of the nerves 
of voluntary motion in the finger and in those of the tongue, which ia 
the most probablei we know, as Dr. Gould remarked, Uiat a stam- 
merer, who cannot speak a sentence in the usual way, can articulate 
|>erfectly well when he introduces a rhythmical movement, and sings 
It ; or it may be that the movement of the finger distracts the atlantion 
of the individual from his speech, and allows a free aotioo «f tbe 
nerves concerned in anicul^on. 
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ASTRONOMY AND METEOROLOGY. 



NEW PLANETS DISCOVERED IN 1850. 

M. DB Gaspabib, Um dtBCOTsret of H^ges,* disoovered At Naples, 
on May 11, a new leleecopie planet, making the eleventh aateroid, to 
whidi he baa given the name Parthenope. It is a star of the ninth 
magnitnle, and at the time of itsdiacorery was very nearly in oppou- 
tion. Dt. Galle fint deleeted it in Geimany, and since ihe fint an- 
nouncement, very nnmeroua observationa have been made both in Ed- 
lope and America, but especially at Washington. It occupies no 
extreme place in any one of its elementa. The mean motion ia be- 
tween that of Astrsa and that of Hebe. The emblem for Parthenope 
ia a star and fiah. 

Mr. W. C. Bond, in a letter to the Boston TVareUer, states that 
Mr. Hind, Secretary of the Royal Astronomical Society in London, 
disooTeicd a new planet on the 13lh of September. Mr. Hartnup, of 
Liverpool, detected it on the 17th, and it was observed at Allona, by 
Petersen, on the 25lh and 30th, at Berlin on the Stst, and at other 

eaeee in Enrope and in thia country at variaus times since. Mr. 
ind, in a letter of Oct. 3d, thinks " the period of revolution of the 
new planet will be neatly the eame as that of Iris, perhaps a little 
longer." But Dr. B. A. Gould, Jr., from a calculation from some 
of the earlier obBervationa, comes to the conclnsion that, if the ele- 
ments obtained are worthy of reliance, the period of the new planet 
" is shorter than that of any other asteroid, with the single exception 
of Flora." This forms the twelfUi of the group of ultra-zodiacal 
planets. Mr. Hind proposes Victoria as its name, and a etar sur- 
mounted by a laurel branch as its symbol. This name haa been 
adopted by the Astronomers B«yal of England, Prussia, and Den- 
mark, bnt being at variance with establi^ied uaa^, ia objected to by 
some astronomers in this country, who, to avoid ^1 misapprehension, 
prefer the other name proposed by Mr. Hind, C3io, for which the 
e symbol would answer, and Mr. Hind has aoquieaced in this 
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ASTRONOHT AND HETEOSOLOOT. dOO 

A third Dew planet wbb discoTered b; GaspsrU, it Naplm, on Nov. 
S, lesembhag a star of the 9.10 magnitude. Pro£ ScbDmachei an- 
noanceslhe discover;, in a circular dated Nov. 14, end stales that 
Gaaparia detected it by means of the zones in the vicinity of the eclip- 
tic, which he had constructed to aid him in his search for planets. 
Di. Petersen estimates it as of tiie 10 magnitude. The nevr planet 
haa been named Egeria by Leverrier, at tbe requMl of GaspariB. 

THISD XING OF SATURN. 

Tai Messrs. Bond, of the Cambridge Observatory, have at length 
succeeded in esiabliahtng the existence of a third ring around the 
planet Saturn, which has been for some time suspected. It is within 
the inner edge of the other rings, and is not, as some have supposed, 
a aiibdlrision of the old ring, like those described by Encke and others. 
The light reflected from its surface is so feeble as to cause its projec- 
tion on the globe to appear like a very narrow dark line across the 
disk. It will be remembered, that the eighth satellite of Saturn waa 
discovered by Mr. Bond about two years since. A detailed acciiont 
of the new discovery, illustrated by drawings, is now preparing, but 
some months must necesaarity elapse befora it oan be published. — 
Edilors. 

DISCOVERT OF A SECOND SATELLITE OF nEFTCNS. 

Thk following extract of a letter from Mr. Lassell to the Astrono- 
mer Royal, datol August 14, is printed in a late number of the Fro> 
oeedings of the Royal Astronomical Society; — " I hava strong rear 
son to aospect that I have to-night detected a seoond satellite of Nep> 
tune, l/btX night, the 13ih, at about eleven o'clock, I observed tbo 
satellite of Neptune fur tbe first time this season, and made a diagram 
of it, the aatellite being towards its soathem elongation. The sky 
was extremely unfavorable ; and finding that no meaaurea of either 
position or distance coald be taken with any chance of accnraey, 1 at- 
tempted none. To-nigbt, in a somewhat better, but ttiU bad aky, I 
see what I conceive to be another satellite, in the line of northern 
elongation of the old satellite, and about two diameters distant. Thi* 
It well be the satellite already known, which ought tr "■- -' " 



preceding the planet ; and in that position is generally invisible. 
There can be no question of the reality of the observations, the satel- 
lite of to-night (coQsidentbly fainter than that of last night) being n 



peatedly and almost constantly seen with various poweis, e. g. SIS, 
470, 60^. The position of the sstellile is, as I have s^d, very nearir 
in the direction of the greatest northern elongation of the old one, and) 
being barely two diameters of the planet distant, may probably be in- 
ferior to it. The sky became cloudy shortly after eleven, and remained 
so, which prevented any confirmatory observations of motion. But I 
think the hypothesis of a fixed star of a similar magnitude and in the 
precise direction being located there, is too anlikely to throw much 
donbt upon tbe discovery." 
31 • 
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Other utroaonwii IwTe bofin* eoocdTed tint they hare dete et eJ • 
weood nlellite of Nepture, but bare been deoeiTed, mkI no etbat 
Doliee of the kbove h^TiDg been pabliabed, it U [«abeble A«t Hi. Lu- 
m11 w*e miataken. — Edilan. 

OBBERTATIOMS OF KEITiniK BEFOXE ITS DISCOTXKT 18 A 
FL4MKT. 

Di. Fmiaiif writea to the AUrotumaeal Jmtnul, No. 6, that Dr. 
iMWMt hu twice recorded the planot Neptuite u a fixed etai, in his 
Moes. The firet time waa October SB, 184S, when he cedmated it aa 
of the ninth magnitade ; he obaerred its Iranait over the middle thread 
at Sl>- 49^ 4Z-.1 ; the secoed time waa September 7, 1846, when 
it croeeed the aecond thread at 31^ 54*" 34*-.9, and was entered aa of 
the eighth magnitude. 

SPOTS IN JOPITBB. 



{twentj-foor inchee' aperture and s magnifying power of 430), ob- 
aerred four or fire lemaikabla white spole in the belt directly abore 
the middle beh on Jupiter'a diak. " The piindpel apot ia exactly 
half waj orer at llh. (Greenwich M. T.) Thej; are all perfeotly 
roand, dutinct, and bright. The largest ia aa plain aa I have seen 
with the nine-foot telescope the dialc of a aatelUte jeet entered within 
the Umb, and as well defined. They keep their relative poeitiooa aa 
they are carried along by Jupiter's rotation; and there are no other 
unular apota anywhere on the dish." 

The announcement lo the Royal Aatronomical Sode^ of London 
mskee the number of apota sis. 

COMETS OF 1850. 

DcaiHO the year 1850, several comets have been discovered. The 
first one, known as Petersen's comet, was lirst discovered by Dr. 
Petersen, at the Altona Observatory, on May 1. After the first an- 
nouncement in the Ailronomische Nachrichien, obserraliona were mul- 
tiplied with great rapidity, both before and after it became visible lo 
the naked eye. From its first appearance, as seen at Cambridge 
through the great retractor, it presented a bright stellar paint in its 
centre. On July 10, a tail of 4° or 6° was visihle in the comet-seeker, 
with an evident curvature, the convexity presented to the zenith. 
This comet was discovered near the north pole, and disappeared near 
the south pole. Its minimum distance from the earth waa about 
thirty-eight miltions of miles. The first European obserrations were 
represented by elements which made the probability of acolliaioa with 
oar planet a matter of Berious apprehension, but subsequent observa- 
tions disclosed their error. 

Mr. George P. Bond, of the Cambridge Obeervatoty, diseoiered a 
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oomet on tbe oTeDiug of Angun 39, in ihe coostelluion Cameloparda- 
lus. It then, in the great refractor, presented a very feeble concentra- 
tion of light towards the ceatre. It was also observed at Oanibrtdee 
on the 30th and Slst, and on September 2, 3, and 8, snd frequenUy 
after the latter date. The comet was discoTered in Europe at four 
iocaliiiea, independently of each other, and before the announcemeDt 
of its discovery in tbia country; but Mr. Bond has the honor of the 
priority. It was detected by Mr. Biorsen, at Senftenberg, on Sept. 
5; by Mr. Charles Robertson, at Mukree Castle, Ireland, on Sept 
9; by Hi. Clausen, in Dorpat, on Sept. 11 ; and at one other locality, 
we preeume, as Schumacher speaks of £ve discoTeiets. It had no 

DDCleOB. 

The Soaoa TrmelUr stalee that Mr. Bond, of the Cambridge Ob- 
aeivatoiy, on the eveuiDg of Jan. 1, 1851, while eweeping- with the 
great refractor, discoTeied a very &int nehuloHly, bo faint that it 
could not be seen through a fonr-foot telescope. 

This comet is supposed to be the same as that seen b^ M. Faye, 
Not. 23, 1843, as the calculations of Nicolai and I«TerTiei asBig:ned 
to it a ^riod of S717.6S days, with an ecceDtricity of 0.&S596, and an 
inclination of its orbit to the ecliptic of 11° 32' 31''. 

Levenier read to the French Academy, on Dec. 9, a paper on 
Faye's comet, with especial reference to tbe probable action of Jupiter 
upon it. What was then in ft great measure theory may now be 
perhaps tested by the fact. Leveiriei, in 1844, assigned April, 1851, 
as the precise epoch of the return of Faye's comet to its perihelion. 

This comet is, we believe, the eleventh seen at Cambridge before 
any information thereof had reached this country. 

COMET DISCOVERED IN 1849 AT SE4. 



Lieut. Maurt communicstes to the National Intelligencer an ex- 
tract from a letter from Rev. Mr. Jenkins, of Georgetown College, 
who sailed for Rio de Jaoeiro in October, 1B49, and states that he saw 
a comet during the voyage, " on November 15th, at 71 P. M. The 
nucleus was very distinct, and about as large in appeajance as Mars ; 
the tail was curved and pointed towards the south, was quite bright, 
and nearly a degree in length, as visible to the nalied eye, but much 
larger when viewed with the spy-glaBs." A later account states that 
the ship was in lat. 13° 22', long. 24° 60 west of Greenwich. "The 
bearing of the comet from the ship was west-northwest ; its course 
was southeast and northwest ; height of head from the horizon, 48° ; 
in sight about one hour." 

TBE COHBT OF 1364 AND 1556. 
It is well known that in 1364 a great comet aatonished the world, 
and is supposed to have returned in 1556. This period of about 293 
years would have caused it to return in 1818. Since that period, 
therefore, a careful lookout has been kept for it, but it has not yet 
been detected. It is nrobable that Jupiter and Saturn may have by 
their influence lelaideil it for a considerable period. 
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Mr. J. H. Hind, in a letter to the ImAm 7%mi, atate* tbtf lb. 
J. T. Barber ha* made a caleobtioD lelaiing to ibe dJatBibeiiee* doe 
oUelly to Japitei** attnnioii during the laai rerolutioD. " He finds 
(bat between the veara ISM and 1M9 the united attnetien of Jnpiter 
and Satnm would diminiah Ibe period 963 daja, but that between iS09 
and ISOS it would be ineteaaed oj the aotion of Jopiier alone no leaa 
than 7S1 dajrai ao (tut a retardatkw of 4S8 daja mnat take phee. 
How mncb longer Satnni, Oranna, and Neptune majr detain it befond 
ihia time we do not at preaent know, bat the penorfaatioDB pndaced 
by (he former planet ap to 1806 are now in courae of calculation bj 
Hr. Barber, and on their completioii, we shall probiAlj be farther en- 
lightened in respect to the delay which has occurred in the comet's 
relnni. In theee eampnlatiooa the elements which I deduced from 
Ibe obeenationa of Fabridna in I5SS hare been employed. Now, if 
(he major axiaof the orbit in that year — on which the period de- 
penda— axaetly coireapooded to the interra) between 1SB4 and 1550, 
(he addition of 4BS daya (o (hat interral would give the let of July, 
1849, for the neit anival at perihelion ; but as this is not likely to 
have been the eaae, and «nce, in our present ignonnce of the exact 



aible that the emnet may yet be aeveral months, if not one or two 
yean, before it makes its appeaiance, particularly if the effects of 
Saturn, Unnns, and Neptune, in the aphelion portion of the orbit. 



B appearance, particularly if the effects of 
[ Neptune, in the aphelion portion of tin 
tend to retard it, la I believe they most do. The expected o 



It from the ran, at its aphelion, more than 8,600,000,000 miles, 
or upwards of three times the mean distance of the newly-disooTDrad 
planet Neptnne, while in perihelion it approaches that Inminarj witb- 
m the orbt of Venus." 

M. Borane, of Uiddleburg, states to the Royal Institute of Science 
in (he Netbeiiands, that be hsa completed two eakniationa with two 
seta of elements, those of Halley and of Hind, and finds from the 
former that the comet may be eniected to appear on August 39, 1800, 
bat by the latter an earlier period is indicated, August 3, 1858. 

IDXKTITT OF TAKIOns COMETS. 

Pior. ALnitnnn, in a commnnieation to the Astronomies Journal, 
No. 19, anggests the poasibiU^ of the Tarioas eometa known as 
Enebe's, the fourth of 1810, the third of 1810 (probably the same with 
the second of 1760), Vice's, Brorsen's, Biela'a, and Paye's having 
" formerly constituted one, or at most two, whose orbit or orbits were 
contracted by the disturbing action of Jnpjler, this action haiing been 
exerted at a time when the ccmeta were thus comhined. At^r this 
they may ha*e been BubdiTided by a process as yet unknown, bat sim- 
ilar to that by which Biela'a was divided, almost ucder the eyes of the 
obeervsrs, at its last return, in 1846." This common origin is indi- 
cated by die near approsimBtion of the semi-axes, the direct motion of 
all of them, the close grouping of similaT nodes, ihe aimilarity of the 
inclinalion of the orbilalhus grouped, and the actual division of Biela'a 
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AfW BonM remuks on soine of the other comets, Praf. Alexander 
says, — '* These facts and coiacidences, in so far aa the; go, agree in 
indiiating a near eppulse, if not an actual collision, of Mars with a. 
large comet in 1815 or 1816; that tlie comet was thereby broken into 
three paria, whose orbits (it maj be) received even their present fonu ; 
viz. that still presented by the comets of 1813, 1816, and 1846, IV., 
which are fragments of the disseTeted comet." 

TBE METEOR OF SEPTEMBEB 30. 
A HETCOB of a remarkable character and unnsual brilliancy was ob- 
■ serted at the Cimbiidge Observatory on the evening of Sept. 30, and 
has been described by Mr. W. C. Bond in the Botton Tremeller. He 
sa^s, — " My attention was called to this phenoraenoD by Miss Jenny 
Lind, who, happening at the time of its first appearance to be lookbg 
at the placet Saturn Ihiough the great equatonal telescope, nearly in 
the direction oftheiueteor's path, was startled by aaudden flash of light. 



ing a bright train of light some eight degrees long, extending from near 
the Head of Medusa towards a point three degrees below the star Al- 
pha Arietia, this being the direction of motion, and projecting a portion 
of its mass forward about two degrees. This took place at 8h. 64m. 
m. s. t. of the Observatory, and in or Tery near the small constellation 
' Musca Borealis,' in right ascension 3h. 30m. and north dectinaiion 37 
degrees. There were numerous radiations, but nothing sparkling in 
its appearance. At 8h. 5Tm. Ibia had subsided into a serpentine fig- 
ure about half a degree broad in the widest part and ten degrees long. 
At 9 o'clock the preceding portion had extended npward, or, as ex- 
pressed by a person who noticed the same appearance at Fiamingham, 
It appeared ' to draw up its head like a serpent.' 

" During these changes, the meteor had continued a bright, cod- 
spicuous object, some ten degrees in length, lying nearly horizontal. 
It was examined with three Afferent telescopes, — the comet-seeker, 
a four-foot refractor, and the great equatorial. The appearance was 
that of a congregation of minute, bright clouds, of the formation usu- 
ally denominated cino-cumulL At Oh. 7m. we had the regular come- 
tai7 figure [the curved part had separated from the straight, and 
formed a sort of oblong semicircle surrounding the end of the straight 
portion]. This, the most durable form, forcibly reminded mo of the 
drawings made by Sir John Herschel of Halley's comet, as seen by 
him at the Cape of Good Hope, on the SBth of January, 1636. 

" The meteor now commenced a slow, regular motion, passing about 
a degree below the star Alpha Arielis, towards a point somewhat 
above the planet Saturn, at the same time Totaling apparently on a 
point answering to the nuclens of the explo^on, and expanding in ev- 
ery direction. At 9h.38m. the external outline of thecircular portion 
was in contact with Saturn. Themeteot was now extended inbreadlh 
to twelve degrees, its longest diameter reaching upwards nearly to the 
seaith. Its rotary raotion had therefore been equal to an angle of 
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■boot M iegnta ia tweot; iniiiDiN of time. Althoagh it bad now 
beeome a faint nebuloui liebt, ret it continued lo exhibit a well-defined 
booDdarv Qntil paat ten o'elocR, haTing been under obaeiratioa more 
than an hour ; I have nerei met with anj account of a single meteor 
having been vinble for bo long a time. 

" From the obaerrationa commnnicated b; tbe Hon. William Mitch- 
ell, of Nantncket, combined with oar own, we have ascertained that 
the Terlicat height of tbia meteor above the aurface of the earth wai 
about 6Rj milei, and its distance from Cambridge one hundred miles 
in a Dortbeaaiem direction. We bare acconnts of iia liaving been 
Been from near Albany, Brooklyn, ProTidence, Nantncket, Msn- 
cheeter, Cape Ann, Ponlsnd, Boecawen, Plymoulb, and Pelerboro', 
N. H., Quenee, on the St. Lawrence, and the inierior stationa, Spring- 
field, Framingbam, and Lancaster, Hast., and Norwich, Conn., aa 
well aa on Lonr Island Sound." It was also seen in South Deerfield 
and litileioa, N. H. 

BKILLUNT HSTBOB. 



miles of it, was seen in the South of England on the nl^ht of February 
11. Mr. Glaisher, of the Royal Obserratary, Greenwich, has deduced 
the (bliowiiu; results leapecting it, from s large number of abaerrations 
made in di^rent parts of the conntry. The meteor £rat made its ap- 
pearance in a position B° or 9° W. of N. and at an estimated diatanca 
of S4 milea from the earth. During the first part of its progresa it Tery 
rapidly descended obliquely lowanu the earth, in auch a manner, that 
at firat it was between BO and 90 milea from the earth, and leas than 
60 miles diatanl within 4 seconds aflerwarda, the two places over which 
it was Tertical at these timee being separated by aMut 17 milea; it 
then descended less rapidly, until, when over a locality 110 milea from 
the place of first obserration, iia diitancv from the earth being 10 
miles, it exploded, with a sonnd like thunder, and salSciently land to 
be noticed M plu«s at a distance exceeding 50 miles. After the ex- 
plosion, the laminaus fragments into which it separated were seen un- 
til within ten miles of the earth. From the most careful and moderate 
ealcolationa, Mr.Glaisherconsidera the diameter of the meteor lo haTo 
been from 1,800 to 3,000 feet Its light was so brilliant, that some per- 
sons compared it to strong sunlieht, snd erea at places where the sky 
was corered with thick clouds, the light was so strong as to fully illa- 
minste erery object From the time of its first appearance to the time 
of its explooeo an intemi elapsed of about 11 seconds. In conclusion 
Mr. Glaisher observes, — "The report accompanying the explosion of 
this body wsa so great, that I am mclined to believe that its substance 
was of a firm texture, broken into many pieces by the extraordinary 
expansion of an elastic fluid. It seems also certain, that it must faavo 
come from the regions of apace far beyond the influence of our va- 
pors; and this fact, together with its extreme velocity and the inten* 
sity of the light, are circnmstauees more conformable to a solid than to 
It gaseous suMtiknce." — Brtuuter't Magazine. 
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PEBtODIC KBTEOBS IN 1849. 
M. CoDLTiEs GnAViKR, in a paper presealed to tbe Ficnch Acada* 
nif on Dec 10, 1849, siatea that his oWrratioDa upon the meteors of 
the ISth and 13th of Novemher do not agree with Prof Olroaied's 
theory of their periodical appearance and radiation. It is known that 
these meteors, radiating from a poiaL In the Lion, cannot appear l*efore 
the rising of that constellation, and Prof. Olmsted affirms that no 
shooting star shows itself before midnight, when some large meteor 
seems to give the sipial for their periodical appearance. M. Gravier's 
own obserrauons have shown tliis not to be the caae, and his view has 
been confirmed by obserrations made at Breslau, where numeroua 
meteors appeared before midnight, so that we must either deny the 
radiation in question, or consider as strangers to the periodical return 
the 88 meteors of the 12ih of November, and the 69 of the following 
day. " It is to be regretted that observations were not made in Sile- 
sia before and after that period, for there would have been found an 
iDcreasing- scale till the 16th of October, followed by a descending one 
which has not yet ceased. The naiiibers observed at Breslan would, 
donbCleas, have been proportional to ours. We give here tbe means 
of wveral days." 

HtaEUH. HoBlfrMau. ManlMv. BmairUeaa. 

Jnly S3, 8 stars. Oct. 8, 30 stars. 

» 24, SI " " 16, 40 " 

Ang. 7, 55 " " 81, 31 " 

" 10, 106 " " SO, S5 " 

" 14, 60 " Not. 7, 16 " 

" SO, SI " " 14, 13 " 

Sept. 7, SO " " 38, 13 " 

" 16, 90 " Dec. 6, 91 " 

" 24, 15 " 

It will thus be seen that the hourly nninbera of the 13tb and 13th 

of November are smaller than those of any preceding day since July. 

The observations for the preceding years fiimish otier proofs of the 

change of the raaximom of November. From a labia given it appears 

that the hourly number of Bhooting stars seen on the 13th and 13th of 

November has gradually decreased &om 100 in 1833 to 14 in 1848, 

and 17 in 1849. The change has not, however, been wholly regular ; 

thus in 1644 the number was 30 ; in 1845, 35 j and in 1846, 13 ; bnt 

yet on the whole there is an evident decrease since 1833. It will soon 

be ascertained whether this decrease, continuing throagh seventeei) 

yean, will be followed by an increase for the same period. 

P£BIODIC HETEOBS FOR 1850. 

Obsebtatiohs made at different points during the past year show 

that the meteora have again proved true to their establiBhed periods. 

Oa the ervening of the (Kb of Angnst, three observers at New Haven 

couoted in SJ boon (&Dm ISli. 40id. to 3h.) 451 tueieors. They 
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■ppeared, u faas beea heretofore ohaerred, to proceed directlj from 
the space situued a little below CasBiapceia's Chair, or to ihotb in linea 
of direction which, if craitinued back, would paaa throu^ that space. 
Many of the meteors observed were fullowed by trains of momentary 
duration, bat none were seen of extraordinary flizc or brilliancy, and 
•ome were mere luminoua points, which darted with eiceasive Te- 
locity. During a part of the time in which the obaemtions were 
made, an aurora of moderate intenaity was visible. On the 10th of 
August three obaerTers coonted 313 shooting itara between lOh. and 
ISh., and between midnight and 3 a. m., 331 different meteors were 
noted, although many were lost by an intermission of about an hour 
on the pait of one of the obserrers. 

Numerous meteors were also noticed at tbe Cambriilge Obeervator; 
on the evenings of August 9th and 10th, the majority of which might 
be traced as radinting from a point midway between CassiopcEia and 
the pole. An aurora was also visible on the evening of the 10th. 

According to a report made by M. Anulee lo the French Acaderar, 
great numbers of meteors were observed, on the night of the lOth, 
near Roanne, France. From 9 p.m. until 2i a.m., the sky being clear, 
nearly 400 were obeerved, although the observations did not embrace 
one fifth of the heavens. Their general direction was northerly. 

As has been the case for some years past, the meteoric visitation of 
Nov. 13 seems to have failed, although the weather was generally un- 
favorable so as to prevent good observations. In fifteen minutes on 
the rooming of that day, however, only three or four nwteorB were 
seen, although it was quite clear. 

METEOR OF AUGUST 19, 1847. 

M. Pbtit, Director of the Obserralory of Toulouse, has commnni- 
cated to the Academy of Sciences of that city a memoir on the deter- 
mination of the orbits of meteors, not only relatively with respect to 
the earth, but absolutely with reference to the sun. This memoir 
contains formuts applicable lo all cases where observations thoroughly 
to be depended on are procured. The meteor of August 19, 1847, 
afforded such observations, and in a letter published in the Astrono- 
mische Nachrichten, No. 701, M. Petit states the following extraordi- 
nary result of his calculations. The meteor, when first seen, was at a 
distance from the earth's surface of 217,000 metres, and when last 
in Eight, of 68,900. Its relative velocity with respect to the earth 
was 4t,700 metres per second, and ita absolute velocity in its orbit 
about the sun, 70,094. At the moment of its first apparition, it was in 
the act of describing a hyperbolic orbit about the sun, having for its 
perihelion distance 0.9783952, and a semi-aiis of — 0.23854S8. But 
since at that instaot it had already undergone BOme effict of perturtia- 
tion, both by the earth and moon, allowing for lliia, M. Petit con- 
cludes, that, previous to entering the sphere of the earth's appreciable 
action, its orbit was hyperbolic, with an eccentricity 3.05134, peri- 
helion distance 0,95626, and semi-axis —0.32401. This meteor, there- 
fore, must have come from the regionaof apace exterior to our system. 
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and the epoch at which it muat have quitlad a sphere having & radios 
of one parallactic unit (or the distance of a star whose annu^ parallax 
equals one second) must have been no less than 373,397.7 Y^ara ante- 
cedent to that of its ariival at its perihelinn in 1847. This inteiesting 
body would appear, from M. Petit's calculations, to haie fallen into 
the North Sea near the Belgian coast. — B^ort of Coundl of Jjmdon 
Astronomical Society. 

VARI0I7S METEORS. 
A LETTER Jiom Ml. James Richardson, dated offJerhah, Jan. 35, is 
published in the Proceedings of the Royal Society, in which he meo- 
tiona an " astronooiicBl phenomenon which terrified or arrested the 
attention of the iohabilanla of the whole of this coast some two months 
ago. This was the fall of a shower of aerolites, with a brilliant 
stream of light accompanying them, and wliich extended from Tunis 
to Tripoli, some of the stones falling in the latter city. The MX of 
these aerolites was followed by the severest or coldest winter which 
the inhabitants of Tunis and Tripoli have experienced for many 

A brilliant meteor of the apparent size of the full moon was seen at 
Brooklyn, N. Y., on Nov. 24, at 5.35 p. u. It was in the west, and 
moved very slowly in a nearly horizontal line from north to south. 
It was of a fire-red color, and remained in sight while traversing a 
path of 70° in length, 

A brilliant meteor was seen in the northern sky at New Haven, on 
Jane IS, while the sun was shilling in full strength about an hour be- 
fore its setting. It must have been of extraordinary brilliancy. 

OCCOLTATIONS OF STARS IN 1850. 
. Mr. W. C. Bond, in a letter in the Astronomical Jourmd, No. 14, 
rives notices of the following occultations of stars observed at the 
Cambridge Observatory dming the present year. Of Aldebaran on 
Jao. 33 and April 15, of Jupiter and his satellites on Feb. 26, and of 
Regulus. The occultation of Jupiter presented some interesting facts. 
At the immersion, one of the largest of the lunar mountains appeared 
projected upon the disk of the planet. A beautiful efibct was produced 
at the emersion by the very narrow unilluminated strip of the moon's 
svirfece which was interposed between the planet and the bright border 
of tho moon. The visible portions of the two bodies were within 
about 30" of each other, but separated by the intense blackness of tho 
unillnminated edge of the moon, fiom behind which the planet and his 
satellites were emerging. The third satellite, as seen through the 23- 
foot equatorial, was more brilliant than usual, whilst the second ap- 
peared of a dull color and small. During its previous passage across 
the disk of Jupiter, this satellite was seen as a dusky elongation of its 
shadow, but as it ran along on a dark belt, it could not be distinctly 
rectvQized. 
m , Mitchell, of Nantucket, in a notice of the occuliBtion of Jupiter, 
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Myi,— "On the mf^TOH^ttftbe noon to the third Htrilita (ihafrat 
eecnlted), it WW perceived HuU tlw mp|i*reDt mutm of tbe latter woatd 
be newlj pcnllel with the klopioK ude of ■ looar mMunuo pUialf 
visiUe on tlw outline of the nMion't limb, Tising bjr a gsotle MeeM 
fitm the Dorlh, uhI forming on the aouth the nonbern limit of s bolr 
low equal in extent to the appaient diameter of Jnpiter, uU — ''"'' 
in hia turn, he Memed to be plunged. In paving from the m 
die monntain to the bottom of the hollow, the point of it ' 

anoe, the third aateDiieoocDpiedtwoaecondaof" "" 

means, in connection with tfw angle of the moi 

termining the perpendicular height of the mMintaia abore the general 

•ai&c« u the Dwrat." 

HBV STAB. 

H. GciLLm T Cu.otii.aiii haa diacorered a new teleacopie atai be- 
tween the polar etar and Of nomie, near the rise of the tail of the Lit- 
tle Bear ; a atar, at least, which did not cxiBt in October, 1849. A«- 
ewding to the obeertatioDS of M. Calocoarde, the new atai idionld 
have an increasing brilliancf , and it is likely that, in less than a month, 
it maj be aeen with the naked eje. — Harper't Magaane, JVoc. 

TEK COLOBS OF STABS. 

8oin Ave or six yean since, Prof. Sesiini, now (rf the GeorgMowu 
(D. C.) College, mMle inRomeaserieeof obaerrstionsontheeo]M«of 
staia, utd be stuee in the Jjfnrmmuaii Journal that be baa lately been 
engaged in comparing these colors as seen in Rome and in George- 
town, the same telesoope being oaed in both caaee, wid to prcTOnt de- 
mption he has always made the American oheerrations before ascei^ 
taining from hia memoir what color was obeened in the Italian one. 
He says: — "The results are remaikablj uniform; with a few excep- 
tions, nodi more bo than I anticipated. So that, were the state of the 
air to be ranked unoogst the causes of the dilftrent colon of oelea- 
tial objeels, it seems to me that there is but little di^rence between 
this atmoapbere and that of Italy, — even with regard to tnuispar* 
ency." This concInsiiHi is founded on Tsrioua obaeivatiana of the 
planets, as well as of the stars. It was, however, the nogle stara 
with whi^ this uniformity was obaerred, for " the double stars were 
seldom found having the same colors." But besidea the donble stars, 
five ont of the four hnndred single ones reviewed are noticed as nre- 
■wting remarkable difierenoes. ^ Sagittarii was at Rome oeep 
orange, at Georgetowa light yellow; k Aqni)*, deep orange, and 
yellow ; X Serpeotia, li^ yellow, and de^ orange ; $ Pegm, white, 
and orange ; y Pegasi, por^ish^loe, and white. 



i IN THE FBOPEK HOTIQIf OF a TIBQINI8. 
Hr. E. Schdbirt, in a communication to the Aitrorutmicai Jintmat, 
No. 16, stales thai, in the course of an entirely new reduction made by 



ASTRONOMY AND METEOROLOQT. 375 

bim for the Naatieal Almanac of the Green«-icb obHervatioiM of Man, 

he *■ WIS itruck with the fact that the clock-eTrora given by a Virginia 
differed eTeryrrhere from tboee given by other fundamental stars, in 
•ueh a manner that the right-ascension of that star giTen by the Taiia- 
la Eegiomontana appeared tobeino great." Consultation with Lieut. 
DsTis and Prof. Peirce prompted him to puieue the matter further, 
and after he had, on account of some deviations ia a Canis Majoris, 
oeneluded lo omit that star from the number of comparison-stars, he 
was, apon mentioning to Fiof. Peirce his supposition of a change in 
the proper motion of o Virginia, reminded that Bessel had made ■ 
precisely aimilar supposition in the case of the foroier star. AA«r 
going into an elaborate inveetigation, Mr. Schubert says : — "In this 
table, then, the decrease of the difierences until about the year 1783 
is distinctly appreciable, as well as their increase afterwards in neuly 



io. This diminution of the diflerencea up to the yea 
1783, and the sobsequent decrease, correspond to an increase of the 
relaiiTe right-ascension, and lo a subsequent decrease of it. I think 
it thus placed beyond all doubt that there are varialioru in the proper 
motion of a Virgimi." Bessel has noticed a similar increase of the 
relative right-ascension of Sinus till 1794, where the difference is at 
its maximum, though he somewhat distrusts his result. This new 
case, however, confirms in a most striking manner the truth of that 
result. AAer some further invest igations, Mr. Schubert concludes 
that the period for o Virginia is about 44 years, while Beasel's auppo- 
eition of a period of SO years for Sirius is confirmed. 

" Bessel suspected that the stars which exhibit such irregularities 
move round dark bodies. Since (he conviction has been forced upoa 
me that such changes are common to all the fixed stara, although in 
most cases insignificant or included in long periods, I must venture to 
differ from Bessel's opinion, at least in some measure. There may 
exist peculiarities in the motion of the fixed stars in space which pro- 
duce such variations in the proper motion, but which, together with 
their causes, we are not yet able to explain, A fixed star round which 
large and very distant planets are moving, admitting almost of being 
considered as revolving fixed stars, but invisible to us, will not itself 
move in the cnrve of the proper motion, hut this curve will rather be 
described by the common centre of gravity." 

In the Aitronomicai Journal, No. 18, Prof. Peirce examinea this 
paper and its subject, and concludes as follows: — "On the whole, 
thrai, the weight of the argument appears to be in favor of the suppcr- 
sition that Spies is moving around some centre, whidi is not far distant 

THE PARALLAX 07 GROOMBEIDGE 1,630. 

Struts, in a paper presented to the French Academy on Jan. 38, 
gives the following as Uie result obtaiited from a long series of obeer- 
vations conducted with the most extraoidinary care upon the paral- 
lax of the star Groombridge 1,830. '■ The parallax found equal to 
4-0".034 surpasses so little the probable error of 0".O39, that it would 
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be luh to pretrod ihu it famishes m with in exact idea of the dia- 
taaoe of the Mai Groombridge ],830. But I conaider it an iodispnta.- 
ble resalt of nij obaerralioiiB, that the parallax of this star ia less than 
0*.], for if it surpassed this quantity it could not have escaped me." 

Id the coarse of some reinarlu upon this paper, M. Fa;e obBerres : 
— " If the parallax of the star Ar^iander is 0".034, ila velocity, cal- 
onlatad perpendieularlv to a line joining our son to the star la S51 
leagues per second. Yet this enonsoas rmpidit; is only a miniiDUin." 
He also preMnted a table, from nhich it appears that the calculated 
Telocity of BOioe of the star* is as follows. 

Poketar, | leaKuepersecaad.jArotarus, 99 Isagoea per aeeood. 
ahjtm, 9 " " o Centauri, 5 " " 

.UrB»Majori%7 " " 61 Cygni, 16 " " 

Sirins, 8 " " ) 

The velocitiea deduced from the dlBbrent parallaxes which have been 
anig;ited to Groombiidge 1,830 arc B, 38, 47, and 251 leagues per sec- 
ond. A oorrection must be made to all those Telocities, on account of 
the absolute motion of the sun and planets in space, of two leagues 
per second. 

THS HSBVLS. 

At a late meeiin^ of the Royal Society, the Earl of Rosse pre- 
sealed a communication detailing the reBulta obtained by an examina- 
tion of some of the nebulc with his laige telescope. It was accompa- 
nied by Braall Bketches of some of them. He Bays they " are on a 
small scale, but aie sufficient to convey a pretty accurate idea of the 
peculiarities of structure which have gradually become known. In 
many of the nebula they are very Temaikablo, and seem to indicate 
the presence of dynamical laws that we may perhaps fancy to be almost 
within our grasp." The spiral arrangement so strongly dcTcloped in 
H. 1622, 51 Mesier, is traceable more or lees distinctly in several of 
the sketches. More frequently there is a nearer approach to a kind 
of irregular, interrupted, annular disposition of the luminoua material, 
than 10 the regularity so striking in 61 Mesier ; but it can scarcely he 
doubted that Uiese nebols arc systems of a similar nature, seen more 
or leas perfectly, and variously placed with reference to the line of 
sight. The author considers that 3,239 and 3,370 of Herschel'e 
" Soathem Catalogue " are very probably objecta of a similar charae- 
ler with the above. — London Alhenaum, July. 



Mr. Hind says, " I discovered on the 4th of January last, a 
lather conspicuous nebnite, Ihe position of which for 1650 is, R. A. 
12"- 0-- 33-. 16, N. P. D. 33P 59' 30".l. Il U elliptical, and haa a 
decided nuclear condensation. 

" In October, 1845, 1 found a highly oolored crimson, oi even soai- 
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let, aUi in Oriott, ftr the niott deeplj colored object I haTe yet seen. 
Its mean place for 1850 ii, R. A. 4"- 53- 45-, N. P. D. = —IS" B*." 

Mr, Flelchei sajs, in relation lo PoIIdx, which Capt. Smith, in the 
dlatitii O/dt, Temariu bas been suspected of varying in luatre, since 
it is racoMted u hviing at timet been brighter than Castor : — "At 
the moment I ara writing, Pollux is obilously brighter than Castor, 
and I thiok it brighter ^»i □ Urate Majoris, at any rate, fully as 

Mr. G. S. Spreckley writes : — "On my voyage from Sues to Pe- 
nang, my attention was excited by the unexpected eplendorof q Argds, 
which IB now a large first magnitude, aurpasBing every other star in 
the constellation except Canopus. Seen with the nakeil eye, or with 
a glass, there was a manifest difierence in color between the raya of 
light from its S. W. and from its N. E. position, the former being bril* 
liADt led, and the latter blniah-green. Is it a double star? " 

SrSI NG-aO VEBNOB. 
At the meeting of the American Association, at New Haven, b 
new machine was exhibited, designed for producing nniform continu- 
OQS motion, for which the name of the Spring-Governor has been pro- 
poeed. The apparatus was invented by the Messrs. Bond, of Cam- 
bridge. It consista of a train of wheels communicating with a fly- 
wheel, intermediate between which and the motive power is a dead 
beat escapement, connected with a half-second pendulum. The con- 
nection between the escapement-wheel and the rest of the machinery 
is through a spring. The elasticity of the spring sitows the motion 
of the ciroumJerence of the escapement-wheel to be arrested at every 



beat of the pendolnm, while the rest of the train continues moving. 
By this means all changes in the motive power are effectually contnu- 
led, and a rotation perfectly continuous and uniform secured m the fly- 
wheel, so that the moving force may be increased wilhoal affecting its 
velodty. The pnociple may be applied to various forms and kinds 
of machinery- The design, in the present ini 



SOTS S lUFS OF XBE ISOTHERMAL LINES OF THE OLOBB. 

Pbof. Dote has published some maps of the monthly isothermal 
lines of the globe, the object of which la to show the mean tempera- 
tare, on Fahrenheit's scale, of every month in the yeai, at 900 stations 
on the globe. They have been constructed with great labor, on the 
basis of observations extending over a aeries of years. Among his re- 
sults, tlie London Athenaum for July gives the following : — Dividing 
the globe at the meridian of Ferro, and computing the temperature 
of the parallels east and west of that meridian at every ten degrees of 
latitude, it is found (with the exception of the latitude of 70^ that the 
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imon ImIT, contauug ibe Ivf^ inaM of Iwd, is eoUer than tbe 
WMluiii, tb« differenea diminMbiog oooMuillj w tba eqaMor ia ap- 
pmadwd. Within lU m^in iIm dimiiiotion of Wi u pcia tuw io gviog 
Donhwwd ia Tarj reynlat. Tha aTcrue winMr ami ammMnr tctapwa- 
tDie of ibe two baouqiiiBna ia abowq % ihe MfcnriDg taUa : — 

Janarx- Noitben Henuapbam, .... 484 

Sontbem " ... W.» 

The Globe, H.IS 

Jnly. Nottbeni HaDuif^m, .... 71.0 
Sontbem " .... 53.B 

lleGkbe, 62.3 

The tam|«ntim of liie whole globe iDoreaaaa, tlMralbn, Adly 8*' firam 
January lo Jolj. The nvean teinpenliiTe irfthe g-lobe is 6e°.3', of the 
nmtbeni hemiapbere G0°, and of the aontben 0^.4'. In aceonnting 
fill ihia, FioC Dots aaja,— " The aanh'i aui&ce being; a faigltlj 
wied ooe, the tnn'a iofloence upon it ia aho oonataod; rtyiog, for 
the impiuginK aolar beat ia emploired in raiaing the tempeiataie of 
aabstaucea which do not change tbeii condition of aggregation ; but 
when engaged in causing the melting of ice or the evapofation of wa- 
ter, it becomea lateot. When, therefoie, the aan returning from ita 
ncnthem declination entera the aoulbem algns, the iDCreaaing propor- 
tion of liquid aoriace npon which it Bbioea cauaea a correapondent part 
of ita beat to become latent, and hence anses Ibe great periodical vaii- 
ation in the temperature of the whole globe which has been noticed." 

We aball now brieflj conaider the mmtblr isothennal linea- Tak- 
ing the lempetatnie of 32^, in January, the Kne drawn acroaa the 
globe paaaea from Philadelphia over the Baoka of Newfoundland, 
throagb the Sonth of Iceland to the polar circle in the meridian of 
Brnaaela. Hence in the direction of the meridian lo Holland, thence 
aoutheaateriy to the Balkan ; from the middle of the Black Sea it 
nna in a weat and east course across Asia to tha Corea, theoee it 
riaes to the Aleutian Islands, and descends again in America to the 
latitude of Palermo. In February the linea of equal temperature be- 
e northward io Northern Asia, while in North America 
till mo*ine southward. In March the spaces in Aroerica 

S Africa inclosed bj the isothermal of Sli" F. hare united. In 
April two spaces of unusuallj high temperature bounded by the iso- 
theimala of 86T. are developed in ihemiddleof Northern Africa and 
in the interior of Western India. Everywhere in Asia and Middle 
Eotope, the isothermala are almost parallel with the parallels of lati- 
tude. The line of 32° F. atill preservea ila extraordinary bend, run- 
ning from Cape Breton to the South of Greenland, trough Iceland, 
thence to the North Cape, and sinks on the crest of the Scandinavian 
Alps down to the latitude of Drontheim, whence it bends eaatward. 
Tfaia phenomeiuH) is caused by the drift ice in the Atlantic, the effect 
of which is still more decided in May. fVom Nova Scotia to New- 
foundland the isothermals are crowded more cloeely together. Mean- 
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«hDe, the hot ^ace in A&ica, bounded by an uotheimil of SSP, hM 
eitended and Doited itself with the hot apace in Wealein India. In 
June this line baa reacted in Europe op to Chrislianiik. In the soath- 
em hemieplieie the curves have become eitiemely flat. In July, tbe 
extreme tero^tenituies manifest themselTes. Within an donated 
apace, including Nubia and SoulKeni Arabia, a line appears beannff a 
terapenture of 90k- But in Western India the temperataie has also 
become extraordioarily high since May. In Eorope the isothermals 
have overpassed tbe circular form, and begin to be convex in the in- 
terior of the continent. In Angust, in the old continent, the east 
side of Nova Zembia alone resista the still continuing tendency of the 
corves to become more convex, and hence they assume two chaiao- 
leriatic convezitlee, one at Spitzbergen and the other at tbe mouth of 
the Lena. But on the coast of Greenland, as the drift ice decreases, 
the iBotbermal curves become flatter. In September this is the ease 
in a still greater degree, and in Asia the convex summits are similarly 
flattened. This is, consequently, the month when the distribution of 
temperature over the globe is most regular. The isothermals of Oc- 
tober show a decided invasion of cold from the north, and in November 
and December they become, in both continent*, concave. 

CLIKATK OF THE VALtET OF THE NItE. 
At the meeting of the British Association at Edinburgh, Mr. T. S. 
Wells communicated a paper on " the climate of the valley of the 
Nile," containing the results of observations made from December, 
1B49, to March, ISSa The mean temperature of the air for the 
period of observations was, at Greenwich, 39° 3', on the Nile, 61°. 
The mean temperature of evaporation at Greenwich was 37° 4', in 
Egypt 55°. The mean temperature of the dew-point at Greenwich 
was 31" 1', in Egypt .50° S". The mean elastic force of vapor in 
Egypt was 0.384, at Greenwich 0.214. In other words, the pres- 
sure of the watery vapor mixed with the air was capable of support- 
ing a column of mercury higher by .17 of an inch in Egypt than in 
England. Tbe mean weight of water in a cubic foot of air in Eng- 
land was 3 grains, in Egypt 4.3 ; but still, owing to tbe higher tem- 
perature, the air was muui drier in Egypt. At Greenwich the mean 
additional weight of water required to saturate a cubic foot of air was 
only .4 of a grain, while on the Nile it was 1.3 grains. If we repre- 
sent air completely deprived of moisture by zero, and air completely 
saturated by unity, the mean degree of humidity on the Nile was 75 
per cent., while at Greenwich it was 85 per cent. The mean readings 
of the barometer in Egypt were 39.99, at Greenwich S9.B7, but the 
extreme range of the instrument was v»y small on the Nile. The 
average weight of a cubic foot of air at Greenwich was 549 grains, in 
Egypt 527. Rain fell in various districts of England on averages 
from 31 to 61 days, in Egypt only 5 days, and on three of these a 
shower lasted but few minutes. The mean daily range of the temper- 
ature of the air at Greenwich was 11". 37, ill Egypt 10°.31, but while 
the mean extremerangeinEgyptwaaSS", at Greenwich it was but 39°. 
Fog was very rarely observ^. — London Atlienteum, Aug. 
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IBO Attmu. OP MIENTIPIO DItOOTBBT. 

OBSSRTATIOItS IH I-APLAUD AMD TBtBlT. 

I* k ■evoii ptMMUd u Dm Frcock AMdany, on Jvm 3, M. Bn- 
vw* gma ibe twmlis rf ■■mb otaamtioM nude in Lnplnd, aeeordi^ 
M dinMioM taoemd fVoM ihe A«ndeaj, npon tha ^Mg* whkk tnk«n 
pbM in Um UHpBonu* of tlw tir U varioM haighta. Tha daianni> 
Mtico* won made b; meaaa (^ baUoona lod ibemoniotan. At Boa- 
•ekop, upon the waaUm coaat of Lapland, dniinK the winter, the lav 
of Uw TBiialion of iho tenperatnte of the air in tha Ont 100 or SOO 
BaOaa abom the e»tb depend* ehieflj opon tlie wind pieraijing in tlia 
lowoT Mraia. With a aea-braeae, that ia, betwoaa the aoothweat and 
(hn nerth-Borlhweat, whidi blown about ftre daya io a month, the de- 
etania ia a linle more rqtid than the mean daeranae in oni own eKmate, 
bank abont cme degree for 90 ar MO metma. With a land-brene, 
that n, fioD tba aonih to the aaet-aantbeaal, the tempeniore of tho air 
at the emtb Ula, but inereaaaa npwvda for about 100 metna, tJW 
whidi it daeraaaaa acmewhat mtne txptdl; than it ineraaod- 

HonriT mateonlocieal obaerra^ona made at Thibet, t 

of IS,UO feet, by laaat. 8tndM7, abow that ibe earrea followed TL „ 
nearij tha oame obangea aa thejr wen obamred to do in the lower n- 
giflOB. — Lmdon Mhenaxm, AugtuL 
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GEOGEAPHY AND ANTIQUITIES. 



HEW HAHES FOB THE AMBXICAN CONTINENT. 
Ih a commanicatioD on " Lingaiatic K^nology," bj Prof. Hslde- 
tiisn, published in the ProceediusB of the American Acadeiay, the fol- 
lowing new names are propoBed, as designationB for Mientific put- 
poses of vsrious parts of the American continent. For America north 
of 50°, Hadionia ; from this tine to the tropics, Hetperia (or Veiperia) ; 
the tropical portion, Favonia ; from the southern tropics to S0° soath, 
Zephyria; uid south of this, Magdlania. 

TBE GBEAT SALT LAKE. 



and a hydiographic survey of that singular sheet of water. He has 
trausniitted some interesting despatches, from which extracts are made 
by the National InleUigencer. His chief object was to make an explo- 
ration of the west side of the lake, which has never before been done. 
Col. Fremont, and all other explorers, have IraTorsed the easlem 
shore. The west was literally a terra incognita, — and, so &r as dis- 
coveries had exteoded, was known to be the most uninviting desert in 
America. Capt. Slaosbiiry writes : — 

" We found that the whole western shore of the lake consists of im- 
mense level plains of sofl mud, inaccessible within many miles of the 
water's edge to the feet of mnlas or horses, being traversed Ireqaently 
by meandering rills of salt and sulphur water, which apparently sink 
and seem to imbue and satorate the whole soil, rendering it mirj and 
treacherous. These plains are but little elevated above the present 
level of the lake, and have, without doubt, at one time, not very long 
since, formed a part of it ; for it is evident that a rise of but a fen in- 
ches will at once cover the greater portion of these extensive areas of 
land with water again. Ido not think I hazard much by saying, that a 
rise of one foot in the lake would nearly, if not quite, double its present 
area. The plains ate, for the most i^, entirely denuded cf vegeta- 
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an akhval op soiBtmrio snoovcsT. 

ttoo, tmtffmg oe nm mai patobM of mrfW Bi i i uid 'gnus-wood,* 
•Dd tbej gthtoT in ibe ranli^i, prMOMiitg the ■ppevwEe of warn ■• 
peiAMl7, thil it U alnwat impMnUe for ooe to oonniMe himaelf that 
tw b Dot 00 lb« iinmoJiaie ritote of Iba lake itaalf. Thia ia owing to 
dM enatalliulion of miniile portionaofaalt oniheaoriaeeof the mud, 
aad Ibe oo^ alime oocaaooed bj the eomplelo Mtaiaikn of ib« aoil 
with BoiMiue. Fran thia eanae, alao, aiioea a mirmgt whisfa ia 
gaaaiBt hen than I etar wiioceJ elaewbere, diatoiting objoeia in the 
Moat ROMque nuoer, and airiDg riaa to opiieal iUoMona abnoat be- 
yond bdief. I antietpate aenona tranble fTom thia cavae, in making 
iha iriaagnUtian. 

" The fifat part of thia deaart waa about aerratT-flTa nilea in ex- 
tent, and oeenpad na two dan and ■ balfuenaatt.tiavelliogallday, 
and the giaaHr part of the nwht ; waUdnK a gnat ponioB of the way 
to leliere the molea, whidi began to nnK ondn im want of aoalo- 
nanee and water. In the lauer portion of the Ant deaert w« wnaaBd a 
Md of aaU aak, whidi ky innratlad open the lavri nmd plain, ao 
diiek that tt faon np the moba loaded with thw paeka, ao p ei fa etlj 
that tbejr wiUtad span it aa if it had been a riieot of mM m, aHghlJj 
wmad with mow. ' The whole plain waa aa lorel aa a floor. Wa 
eatiawiad lUa Odd to be tt tbe !«■« ten milea in length, hy anan in 
width, and tbe Ibiefcnaaa of tbe aah at from one half to three qvaifen 
•fan inch. Aatripof aono three mileain width had been preriovW 
oroaaed, bat it waa not thick or hard enoagb to pnrent the nnimra 
ftom linking throagh it ' * 

aolid field waa perAelljp _^ 

■nixad with ibe aoU, waa aa white and fine aa tbe beet apeeimMia oi 
Bnlint table aah. Some of it waa coUeeied tod preoerred. After 
Tirnaiii^ the field of adt we atrodc npon a fine little atreara of mnning 
watw, with plentf of graaa, Ijiog at tiM foot of a ranfp ctf noiintnna, 
iriueh aoaniBd to ftnn the weatem bonndar; of tbe immediate vallef 
of ibe lake, llie latter part of the deaert wu ahont aevenljr ndlea in 
extMit, and waa paMad in two daja, b; protonging our mucbei Ikr in- 
to the night. 

" From the knowledge gained by this expedition, I am of the opin- 
i<n that the aisB of the lake haa been Diuehenggsnled; andfronoh- 
aerralion, I an indoeed to beliere that ita dej^ hu been mneh orer- 
rmled. That it baa no ontlet, ia now demonitrBted beyond donbt ; and 
I am connnoed, from what I hiTe seen, that it can nerei be of tbe 
aligbteat naa for the pnrpoae of oaTigatioD. The water, for milea out 
from the shore, wherever I hate seen it, ia bnt a few inchea in depth ; 
and if thero is id; deep water, it must be in the middle. The Utah 
Rtrei (oT the Jordan, as the MonooM call it), ii altogether too inaif- 
nificant and loo crooked to be of any oae eommsrciallj. Tbe gr ea te et 
depth of the Ulahldke that we hsTS found la 16 feet; ao that, for As 
pQipooe of a connected line of naTiga^n, neither the tirer nor the 
lakea can be of the alighteat utility. Such , at leaat, ia my preaent im- 
prataim. Further examination of Salt Lake may, peihape, modl:^ 
thia opinion with tegud to the latter. Therimocmneetiog theaetw* 
lakea u fiiity-eight milea in length." 



inking throagh it into the mnd at etery atep. Tbe aalt 
eld waa perAelly ayetalliied, and, where it had not b 
with the aoU, waa aa white and fine aa tbe beet apeeiiu 
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Capt. StanabnTf hsasineetetiimed home, and* detailed raport of hl« 
apwuioiia will probaUy be mnhi pabUahed. 

OEOGRAFRICAL BXPLOBATIONS ON TBB PACIFIC. 



Navy, luu examined the whole coast of Califoiuia, nonh of San F 
ciacD, and of Oregon as far as ihe parallel of 48°. Among other 
tbidss, coal was found to exist in immense quantiliea all uoand Bea- 
Ter Harbour, on the ooi'theast part of Vancouver'a Island, and on the 
main land oblique); opposite and still to the northward. IIb qoality 
fi« steauiiig purposes was foocd to be eicellaDt. 

In the course of these examinationa, a party was despatched to Tisit 
osrefully a lai^ie and well-sheltered hariwiu, koowii aa Shoalwatei 
Bay, and having its entrance some thirty milea north of Cape Disap- 
poiutnwBt. The proeecution of this aerviee confirmed the (act, that the 
watera of the harbour and those of the mouth of the ColumlriB ap- 
proach each other within a Terj short distance. The STerage length 
of the Bay la some twenty miles, and ila breadth aome six or eight. 
The bar at its entrance Is understood to present no serious obstacle to 
the admission of ahipe of the largest class, at all seasons of the year. 
But one of the most remarkable features of this place la, that a ship 
may probably approach Baker's Bay, or Cape Diaappoinlmcnl, Tia its 
eotrance, within some six or eight nulea. — California Cornier. 

FBOGSBSS OF NAVIGATION. 
Ai the meeting of the American Association at Charleston, Lieut. 
Hanry, in some remarks on the influence of the Gulf Stream upon nav- 
i«atiui,* «aid that he had in his possession tbe log-book of a West In- 
dia trader in 1T46, which showed that her STerage rate of sailing pei 
log was about one mile the hour. The instruments of navigation 
then were rude ; chronometers were unknown, and lunars were im- 
practicable ; it was no uacomnion thing for vessels in those days, when 
crossing the Atlantic, to be out of their reckoning 5°, 6°, and even 
10°, and when it was announced that a vessel might know, by consult- 
ing the water thermometer, when she crossed the eastern edge of the 
Gulf Stream, and again when she crossed the western edge, naviga- 
tors likened the discovery to the drawing of blue and red streaks in the 
water, by which they might when crowed be able to know their lon- 

The merchants of Providence, R. I., when Dr. Franklin was in 
London, tent a petition to the Lcvds of die Treasury, asking that the 
Falmouth (England) packets might ran to Providence instead of t» 
Boston ; for tbcy maintained that, though Boston and Falmouth were 
between Providence and London, yet that practically they were much 
further apart ; for they showed that the average passage of the Lon- 
don traders to Providence was fourteen days less than that of iha 

* Sm AiHHiat ofacitnlific Daemry, 1860, p, IBO. 
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padet liiM fna Filnonth lo Boatoa. Dr. Frwklin, oa beiiis qnea- 
tk»ed ■• to thw &ct, coimUled an oM New Englmd capUin, woo had 
been a wbaki, aad who infonned the Dootor thai ihe Loadoa tiadem 
to Prorideoee weie eommaoded foi (he moat part by New England 
fiahermeo, who koew how to avoid the Gulf Streani, while the Fal- 
mouth paeketa were OMnoiaoded bj EngUahmen, who knew Dothing 
about it. Thcae two diew a chart, which waa pubJiahed at the Tower, 
and (be Gulf Stream, aa laid down there by that Yankee whaler, haa 
been pmerred npmi mt cbarte until within a Tew yean. Tb« infla- 
enoe oTtbeGnlf Stmm thaabeoenuog known Ihrou^ the iDfloenee ot 
Dr. Franklin and the diaoovery of the watei-themwineler, the eonrae 
of trade fbimerl; setting toward Charleaton, S. C, waa direrted to the 
Northern porta. This reTolntion oommeDced about I7QS. It worked 
alowlTat firat, but in I81S - 17 it received a freah impalae from Jere- 
miah Thompaon, baae Wright, and othera, who oMweired the idea of 
eatabliabbg a luie of paeketa between New York and Liverpod. 
. Thia waa a period when the aealea of commerdal aaoendeney were wi 
.__.!_ .... .T. -u-. >. n . n. -. . . . - ^ijj other idaoet. 

Thongb only of 
H bordeo, and aailing but onoe a month, they had their regular 
day of departure, and the mercbaota of Philadelphia, Charleaton, etc., 
found it eonTenient to avail tberoaelve* of this regular and stated chan- 
nel, for conunoDieatuig with their agenta in England, ordering goods, 
etc., and from that tine the Mnamerce of New York haa gone on atead- 
ilyii 



HBV BOVTE 70S VESSBLS TO TBB B4IIAT0K. 
In a letter te the Secretary of the Navy, dated Ma^ 13, Lieat. Man- 
Ty Bays: — "The investigationa with regard to Ihe winds and coneDta 
of the ocean have led me to the discovery of a new route hence to the 
equator, by which the passage of all vesaela trading under canvas, 
whether to South America, China, India, or Aualislia, lo Califor- 
nia, Polynesia, or the markets of the Pacific, has been shortened sev- 
eral days." In order to show the importance of this discovery, he sub- 
mits a tabular statement exhibiting the passages of 68 vessels by the 
new, and of 73 by the old route, which were taken at random, and are 
believed to afford a fair average. The average passace by the <M 
route to the equator ia forty-one days. The passage b^ utt new ronte 
has frequently been made in half that time, and even in leas. " The 
Teasels which have taken the new route in February and March have 
had, on the average, a passage of fourteen or fifteen days less than 
those which have taken tlie idd route at the same season. It will be 
observed by tbis statement, that Ihe average passage to the equator 
during the half-year which compriaes the winter and spring montha 
has been shortened ten days by the new route, and by more than a 
week, on Ihe average, the year round." 
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THE LASE KGAHl IN SOUTH AFRICA. 

Jatneton'i Journal, {at July, conUins a. commanication oa '*tlia 
discovery of the greal Lake Ngami of South Africa," in vhich is iu- 
oorporated a lellec fiam the discoverer. Rev. David Livingstan, who, 
with his friendB Messrs. Murray and Oswell, started on June 1, 1B49, 
from Kolobeng (35° S. lat., and 26° E. long.], lo penetrate the 
desett in search of the lake. After a march of about 300 miles, 
the party struck on a magnificent river on the 4ih of July i and, Tol- 
lowing along the banks of ihia nearly 300 miles more, reached the 
Balarama, on the Lake Ngami, in the beginning of August. The Bar 
koba, the inhabitants of this region, are a totally distinct race from ths 
fiechuanas, and are much darker than they. " We greatly admired)" 
aays Mr, Livingston, " the frank, manly bearing of these inland sail- 
ors ; who paddle along their river and lake in canoes hollowed out of 
the trnnka of immense trees, take fisli in nets made of a weed abouDd- 
ing on the banks, and kill hippopotami with haipoons attached to 
ropes." The higher the party ascended the river, the broader it be- 
ctune, until it measured upwards of 100 yards in breadth between ths 
wide belt of reeds lining the sides. The water was clear as crystal, 
soft, and cold. The Zonga is reported to commmiicale, not only with 
the lake, but also with other large rivers coming from the north. Oae 
cemark^le feature of the river is its periodical rise and fall. . During 
the short time the party remained, it rose neariy three feet in height, 
and this loo in the dry season. This rise is evidently not caused by- 
rain, the water being so pure ; and besides, the purity increased as ths 
party ascended towards its junction with Tamonakle, from which river 
It receive* a large supply. "The sharpness of the air caused aa 
amaiing keenness of appetite, at an elevation of little more Chan 3,000 
feet above the level of the sea (water boiled at 207i°), and the reporiB 
of the Bakoba, that the water came fiom a mountainous region, sug- 
gested the conclusion that the increase of the water, at the begiDoinff 
and middle of the dry season, must be deri?ed from melting snow." 
With the periodical rise of the rivers large shoals of fish descend. 
The latitude of the east comer of the lake at its junction with the ef- 
fluence of the Zonga is, by sextant, 20° 20' S. The longitude was 
e»timaled at 24" E.; consequently about midway between the eastern 
*,id western coasts. The height above the level of the sea was found 
by thermometer lo be 3,200 feet. The length and breadth were stated 
by the natives at 70 and 15 miles, and the travellers saw in the formar 
direction an uninterrupted horizon of water. It is staled to bend to- 
wards the northwest at its farther end, where it receives another river 
umilar to the Zonga. The latter, it must be remembered, runs to tha 
iiortheast, and probably does not communicate with the ocean, but 
its waters are dissipated by evaporation and absorption. The bail- 
Jan, the palmyra, and the baobab are found on its bordets, aod indi- 
cate a better watei«d country than any previously reached ftom the 
tiape. Ths head of a fish which i^unda in the lake, as well as a 
fi<ttrAiI fly, which stuigs the oxen to death, have been sent home, u^ 
dvdared to be new. 

33 
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THE SonitCES OP THE HILK. 
Ar the meetiDg of ihe Franklin Institule, on Sept. IB, Mr. G. W. 
Smith cmlled aiuntioD to a primed cop; of a letter from Hr. James 
HcQaeen, dated LoadoD, Aug. Sfl, itating that the sources of the Nile 
bad at laM been aaceitained, in its main oi eastern branch, by recent 
Joameys rrom the north and from the aoutheaat eoaal of Afhca ; Por^ 
tDgoeie ttaTelleiB haibg recently made us acquainted with the sonr- 
"«of the weatem branch. The expedition of the Pacha of EVjpt, in 



east from a lake. From ihitt point to the aoaree is a distance, i 
general bearing, of 370 geographical milea, sufficiently great to fonn a 
riTer of that magnitude, esiiecially in a country so monntiinouB aa that 

Kirtion of Africa ii fonna to be. The BeT. Dr. KralT, a miasionary 
ng stationed in Eastern Africa, has at length obtained this important 
information. In a jonme^ be reached, iu latitude 1° S. and longitude 
Sa" 30' E., Kitu, the capital of the Unbekani, * fine and friendly peo- 

tle. There he *mn to toe northwest, distant about six days' ioumey, 
_ (onnt Kenia liaing far above the limits of perpetual snow, Rom the 
•ontbern base and aide of which springs the rirer Dani ; and to the 
north of it, he was told, rose a riTcr running north, down which the 
people went, to the country of Ihe white people, doubtless the Nile. 
The Nile is, therefore, not only the longest river on the eardi, bnt 
tons Ihroogk more degrees of latitude than any other known. 

THE BDIN AT NEWTOBT, E. I. 

At the meetiDg of the New York Historical Society, on Nov. S, 
Rbt. Dr. Robinson referred to the celebrated ruin at Newport, R. I., 
known ■■ the " Old Windmill," which the scholars of Denmark, as 
well ts some in our own country, have considered the work of the 
Northmen, who are supposed to have Tisited the spot long before the 
discoverj of America by Columbus. Dr. R, read an extract from the 
win of Got. Benedict Arnold, which waa executed in 1076, in which, 
"speaking of the spot where he desired to be buried, he describes it aa 
" on the line or path leading from my house to my stone-built wind- 
Jnill." The windmill spoken of here. Dr. Robinson maintained to be 
the one whose ruins remain, inasmudi as no other windmill of stone 
Iww exists, or is known to baye existed, while its locality agrees with 
the description, as the place of Got, Arnold's bmial is s^l known. — 
JV. Y. Literary World, Nov. 30, 

It is proper lo add, that many obiectjons hare been raised against the 
WawofDr. Eobinson. — Jafifort; 



MEXICAN ANTiqinTIGS. 

■ At Ae meeting of the London j 
ttt. Empsott exbilnied a colleetion ^ 
lelioa fonnd in Blezico, In the I«ke 



Aichsological Institute, on April 1 
of goM omameois, idtds, and ath< 
be of Guativita, which had bent n 
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fuded u taeiei previous to the contfueet by the Spaniarde. The 
aborigines were acoastomed to throw into it treuure* aa offeringa to 
their deitiea, and iromeDse wealth is euppoaed to be depoaited beneath 
ita watoia, — Lortdon Aihmtaan, April, 

AKCIEKT HONTHBMTS'OK THB ISLAITDS OP LAKK KICAXAGOA. 

At the meeting of the Ethnological Society of New York, on March 
2, a long paper from Hon. E. G. Squier waa road, deaciibing aome dia- 
coTeiies he had made on the islands of Lake Nicaragua, in Central 
America. On the ialand of Pensacola, he discovered two ]arge blocks 
of stone, which proved to be large and well-proporlioned statues of su- 
perior workmanahip. The smaller of the two had evidenlly been pur- 
posely buried, and its arm waa broken. " It repreaected a human 
male fi^re, of maasive proportionH, aeated upon a aquare pedeatal, ila 
head ahghllybent forward, and itshanda resting on its thigtia. Above 
the head roae a heavy and moostrous representation of the head of an 
animal, below which conld be traced the folds of a aerpent, the fierce 
head of which was sculptured, open-mouthed, and with life-like accu- 
racy, by the side of the face of the figure. The whole combination 
waa elaborate and striking ; but the fact of most interest, in an archee- 
ological point of view, ia, that the surmounting animal head is the sa- 
cred sign of TachtU of the Mexican calendar, corresponding very near- 
ly, if not exactly, with the baa-relief of that aign on the great calendar 
atone of Mexico, and with the painted representations in the Mexican 
MSS. The stone from which the figure here descrihed is cut, is a 
hard basalt ; but the sculpture ia hold, and the limbs, unhke those of 
the iDonohthe of Copan, ere so fax detached aa could be done with 
aafety, and are cut with a tteedom which I have obaeived in no othei 
■tatuary works of the American aboriginea," 

The larger and by far the moat intereatine of the two atatues wa^ 
after mach trouble uncovered and raised. " It repreaented a naan with 
massive limbs, and broad, promineat chest, in a sl«oping, or rather 
crouching, posture, his hands resting on the thighs just above tho 
knees. Above his head rose themonstrous head and jawaof some ani- 
mal ; ita ibre pawa were placed one upon each ahoulder, and the bind 
ones upon the handa of the atatue, as if binding thetn to the thigh. It 
probably waa intended to repreaent an alligator, or a aimilar mylholoR- 
ical animal. Its back waa covered with carved plates, like rough maU. 
The whole roae from a broad, square pedestal. Ita carvinff waa bold 
and liee. I never have seen a statue which conveyed so forcibly the 
idea of power and strength." ' ' ■■ ■ ■ "-- 



aimply the bust and head. The latter was disproportionately great ; 
the eyes were large, round, and staring ; the ears ixoad and long ; and 
from the widely-distended month, the lower jaw of which was forced 
down by the two handa of the figure, projected a tongue which reached 
to the breast, giving to the whole an unoataial m^ hordble W-ffV 
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A Twt lo the idand of Z&p*ten in ibe nme lake brought to ligbt 
•OOM fiAeeo of th««e idol* in a peifecl condition, besidet tome ttag- 
meau. SeTenl atones of Skcrifice were also found. Mr. Squier aaja 
of theM last discoTered Btstuee, — "Thej are Tery different from thtwe 
di*e«*ered b; Mt. Stephen* at Copan. There ia no atlempl at dra- 
perjin any of tbedgnre*. Some are erect, other* sealed, and still oth- 
er* an in crouehing' or laclining posturae. The material, in every 
ca*e, ia a black Maall. A few of tbs figure*, from defects of the 
■tone, haTe aofi'eTed somewhat from the weather, bat Ie«t from this 
canae than from the fanaticism of the conqueron." By excavatinf;, 
amch broken pottery was diaooTored, many of the fragments of which 
are painted in bright colors. Two of the smaller statues were lemoT- 
ed to be forwarded to New York. One of them i 



NBW DISCOTESIES AT KINEVBH. 
Lmau containing notices of Hr. Layard'a new diseoreries at Nid- 
ereb and its vicinity have appeared from time to time in Tanons Eng- 
lish journals, and from them we have compiled the following aecoont, 
which doea not pretend to be chronologically arraased. 

A Mi. Rolland, writing from Nineveh, where he is assisting Layard, 
says, — ' ' The first two or three days at Moasul I spent in examining 
the first excavations at Koyunjik, where fresh slaM ate being every 
day brougbt to light. Two new colossal bulls and two colossal fig- 
ures were discovered while I was there, at the entrance of the city 
gales ; and the pavement at the gateway, marked with ruta hy chariot- 
wheels, was, also oncovered." At Nineveh, be afterwards writea, 
" I acQ sinking wells in all directions, and am not without hopes of iha- 
covering subterranean chambers, which I am convinced must exist. In 
one place, considerably below the level of any of the hitherto diacov- 
ared monuments, a brick arch between two walls of brick has been un- 
covered ; it is a pnztle to ns all Another great discovery is an ini' 
mense atone waJl of most solid masonry inside the brick pyramid. 
The workmen are laboring to force an ontraoce into it, but their prog- 
ress is necessarily very slow, not exceeding a foot or two in a day." 
During the temporary absence of Mr. Laya^ and the writer, the work- 
men had opened a trench, by Layard's direction, " to show my wife a 
certain slab which he had buried ; in doing so, they uncovered thi^ 
copper caldrops of immense size, and some huge dishes of metal, 
Layard carefully removed the earth from one caldron which was par- 
tially filled with it, and discovered an immense variety of ivory orna- 
ments, an iron axe-head, and innumerable other nrticlea, which for the 
present I must forbear to mention, having promised secrecy. Layard 
nmoved as many as he could, and covered the real with earth. It is 
by far the moat important discovery that ha* yet boon made." 

At a later period extensive excavations were made in parts of iho 
moond of Nimroad not before explored, and the result was the diaeo*^ 
«y of the throne upon which the monarch, reigning abont 8,000 7«an 
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tgo, sat. It is coEDpoied of metal and of iron, the metal being richly 
wrought and the ivorj beautifully carved. It aeema that the Ihrooe 
was separated frocn the state apirtnienls bj means of a large cortsin, 
the rings by which it was drawn and ondrswn having been i^reserred. 
No human remains have come to light, and every thing indicatea tho 
destruction of the palace by fire. It is said that the throne has been 
partially fused bj the heal. Under the date of Jan. 6, a writer says, 
— ** Yesletday we removed more than thirty me(al vases, bow)s, and 
saucers, most beautifully embossed and engraved, some shielito &nd 
swords, of which the handles alone remain, the iron blades bebg de- 
composed, and a small marble vase. The cups and bowls and other 
oiaaments are of some unknown alloy of metals, but they are all so 
incrusied with decomposed and crystallized copper, and so fragile, that 
Ihey cannot be handled without great danger, and Mr. Layard is Bend- 
ing them home in the stale in which he found them, without attempt- 
ing to remove the rust. Not the least curious part of the discovery are 
several hundred mother-of-pearl studs, in form eiactly resembling oi|r 
shirt buttons." In a part of the building not far distant from thatcoh- 
taining the throne, the whole of the culinary app&ratueof the monatoh 
of Assyria has been discovered. It consists, among other things, of an 
immense brazen caldron, and more than 100 dishes. Sec, of the saute 
meial. No golden utensib have, however, yet come to light. 

The Literary GaxelCe slates that, at Koyunjik, Mr. Layard h^s 
found a chamber which is completely filled with tetta-cotta tablets, tha 
inscriptions on which are stamped in, so that, though Major Hawlinaoii 
thinks it vcTj probable these tablets maybe records of the empire, it ts 
still not unlikely that many of them may, in fact, be duplicates of, or 
a collection of, manifestoes for issumg to the people or lh«ir inunediate 
rulers ; in short, a sort of Asayiian official printing-office. We beliero 
that no fewer Ihan twenty-five cases are on Ibeir way to England. lii 
the pyramid at Nimroud, also, a unique statue baa been discovered. 
It is from four to five feet in height, io gypsum, elaborately carved and 
very perfect. There is also a high relief of the king, very beautifully 
executed, standing in an arch eight feet high, and covered with minute 
inscriptions. 

A vessel has reached London with some of the results of these late 
excavations. The two most remarkable specimens are the ^guitto 
bull, already known by report, and a lion of nearly equal dinienstoiu. 
Both these animals are constructed on precisely the same principle. 
The heads are human, with caps upon them, and beards elaborately 
cnrled, and they have the lar^e spreading wings so frequent in Assy- 
rian antiquities. The side view of them is in bas-relief, and so seen 
they appear to be in motion, the off-legs being inclined backwards. 
The head, however, and one of the front legs, are brought to the edge 
of the slab, round which they are carried so as to present a full front 
view; afifihlegisadded, in astatiooary position, to correspond with Ihe 
others. These figures are in size from nine to ten feet square. Anolner 
curious specimen is a group of two human figures, in very high relief, 
each dressed in a cap ornamented with horns. This is at present fn 
separate pieces, having been apparently sawn for facility of conveytnca. 
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dntDt, F. B. S. 

M Badte. V. S. M., drainHd In CulitbnitiL 

WiiliaM Bier, ■ ulelsuid uunun w, who, ia con janctlan with Iffudlsr, pdUMhiI IIm 

"1lsHBSri«niMmitala,*'orHBpDflhE Hood, wblchgtloKl for Iba utbun tba Lslsnd* 

u Inmi liw rrmch AcadHDJ- Ho iJAJ publJahod a work CAlltd " GaoBnl Comfvnd 
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JK Duenlaji dc BlalmilU, Iht Mcctsaoi of Cu*lnr in tbn eh^r ( 
oroT u Ihg Miuauia of Naiaral Hlnoi/, in Farii; a nrj dlnlnguiahi 
iDthoT of Hreral ■laborale urorka. 

SirfVix Booth, wKo mitHcrlbsd natij £W,<Xa lodernyllH 

Urn's gipedlUm lo IbD North Pola, and mads n WHf'- -" 

Kiiliira during UHlrabHim. BoMhlilFaUiwunanwdl _ 

Jalin Burnt, Fnir«a9i>r ofSumTT In the Uninnlij oraiugow. Hs nu tbg uiibat <n 

Jclin Caidtcoll, utmnonier u the Rajih of Tnnacora, dJod u TnnndnuB, IndUi, 

Prof. OaiKlnlf ofihB Uniiorally of ErinngBn, » diningulahed ph^Blclm. 

Prof. Slep/itn Cliaie, PmfeasoiorMnihamalicsin Dunntoutli CoUegs. 

Wiiliam R. Clamti/, s itell-knnnn surcwn, and a wriler on mining mslUn. Ha de- 
tIshI In ISIS* nrety-laifip ibrmlnu, and ncflired Diadals Awn ths Xondon SocletT of 
AttB and tha Humane Society, AUhongh Ida lamp waa auuAaaTuL, II was f arj cumbar- 
•CKiM, and <na enpemdiid br DaTy'a In IBIS. 

Dr. N. Keger CoUlinf,Fro(o»or of Hygiene alParia. 

John Demai, Iho InTenlocorthaehipwreck rocket koown \>j hia oame. 

JoaepADrox,niitm1iotot the French Academy. 

Lieut. Bmru Eld, V. S.V. He waa Iha firat u descrr Iha AntaitUc CoolUunt, dit- 
eoTend by UiatlnlUid Suua EiploiiiiE Expcdilion, Jen, IS, 1939. 

M de tvat. Member of Ibe French Acadomy. 

Dr. Feiiiiuitr, Pmtaaoror Cinfgue/nferRtal the Futa Academy of Medicine. 

J£ BtrUamln Franeaur. 

Ueul. rai^ the aennaut, killed in makin(hlaonahiiiid»d*iHtUDlhiicail. 

Dr. WiUiam Qambtl, an amiunt naiurallat, Ibrawrly EeeieUirof lb* Actdgmy of 
NatiinlScl«Dca,PbiladatpUii. Ha DM ■kUe matiRC *a ezplonikn in Calilbmk. 

OaB-£ii(iac,onaiif Ihe nnt dietiuBiahed ackntiac raanof tb* ua. Than li do 
toancB of Ibfl phyalcal and cliainJcal aCHncaa which la not iMdsMad b> nim hr aonia Im- 
pocUnt diacotery. Ha dlacorerail, among Mbei thlnga, the nmdamental lawa of Uu «• 
paiulonof gaaand vapon, nHMSeabaUun aacant which waa prodnc^M of many Iniwaa^ 
log niulls. and wrou many worki upon chemialry. Ha ma equally distingtilabad aa ■ 
DBluial pbilOBDPtaer and a chemliL 

Dr. R. B. OriSUh, Frolaaaoi of Maierla Madlca, Ac., In tha Univanlty of Tiriinli. 
Ha waa iIh autlur of a Medical Botany and a UnJTennJ Formulary. 

JoKphHarAg, Inventor Ufa machine br dooUing and twlalini coUDB'yun, Aw which 
tu lecaind a nmuil from iha DuMiii Suclaty \ al» of a iciiiiblliig macbiiM Ibt caidlog 
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■pCBlMiiWiJKI. ibibHlkBvwaiif Btticli ka „, _... 

rf Ijmfa*. «a4F«Ug» O^IW toyl, Llnnain, Qwkntnl, »^ ZoWmtol aaS«lM rft^ 

CfcvlH X>^ Pm^ai ill lh> t-nlnnir oTB^ln. hd_Cfl|ltlf*bMHJ !■ alM< 
pia naniika. ll ■■ hi ■Im ■ihiiihI »iii1 ilmiilml tin lanilrMi rtiiii iiillirm 
^ HiHlnUi Hd BduAuL 

A*a L>«Ty, fcnDsriT Fn^HT ef MaDsmKiu ia Ih Kanl aHmt tm^ltmim 
M. Mttjtim, * itMUngiiUhtil (ikrwum »( Fuii, Hd Pmfiwir taiS* r*iak]> (f !(•«- 

Olncr IC MWf^tjw. Id MnlDHH oUnhu tnflMH, BMBtH c^lbi Benl OHtaflcal te- 
tlKr, Emduu). ud dCim BnnnnNiiiinl Hibdct Soctoir. 
iV JTf V>d«. an I^oilub ounln DTdUinciiDn ; unbiir of iki " FVnofjHBila." 
•r JfcifcM, PntHU ufBOHj u MiuKh, (Bd mntarortki AoAi^iCSii^ 

It dWInpihhvd iiuraa or KifDM wba tM bM Iki i^cutt 

» hjdniilie pile-drtruif pnua, %aA othM wwirhaniraT 1^ 

. E.hUmo^' ihaBrMcnVH-TnutHa 

A'. PriB, dMofuMid fcr Iha vutb* look Id Ita dlBoaiiia db Ika Orinul (I^M, 
•BiMnwi ilDU. In llH Ptrti AudaniT itf Hedklag. 

Jl£ BayoHH di L^, MuuL 

.UiHJIaBW. mU kmvB ■• ika UnamidUM "BoMn BrtaU^-pnB." 

C^. Omrgt amliA, R. N tin iBTiouir ofl npBlor aifSt tor (Up-* !«■,•£■ knc 
oc BBnUa tuM, uid of |addl»bH KtaT-boou tit ttaBinahiei. 
^^B Sii^ M MDlBHi ipteuttanl wTlUr, la BkiD &«li>k MricolUn !• WKk Ib- 

JC P. Snva, PnA«Dt of CbnMrr It Ub Ibaio di l-lDdwute ud Rsnl TmvIbut 

<W OiHi AMttt, R. N., nniM of iW OHfRpUal SdcMt of LodAxl 

AsiM 8lncn(», 9 Sutlwvl, iIh dMlgMT uT bulLdv of ihi Bril Rock Uf bi-lnDN. 
HailBiuculod nuT aafiMorini wotUln ScollHid. 

Oa^, atorgcW. AiyfargilioinraiuiroflheHlimriMuiiHDrkunnibf hkMEM. 

An. a»rH TAwieray, ■w(U'knowaEn(llih lulunliM. 

^. C. TVe/rj, woU kiHvn In mlninf citelM lo Oi™i Bnula. 

Dr. Orrard^tttl. Profant In Uu UQimltf orNuh.lUo, MdOnlHlM of Ibg 9u>e 
of Tin W i t Hit nokwiu] nporu mn nrj aUlionu ud nluUt, ud Ui kmucIh* 
upon iha bmW ennoidi o(Tu>n«aw >n mU kumn. 

Dr. Amu TwiiduU,* dinionilihod phTUciui ind ntn» of Kmm, N. U. 

Wiiiiom Vaighan, F. R, & 

Dt.JtkuW. ICiiMcr.bdnatj-tKrirauiPnibomgfChnniniTlaHuTudOolkn- 
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LIST OF BOOKS, PAMPHLETS, &c., 



BotanLal Tan-Baak, b 
BMnT, 1^ N.irnui 



ipouDd MieroKopa, muufacUind bj C. A. Sfout, ij < 

iwofttu BarindHuboutcirNewYtirk.brDannt. 1 

u1brlB61. Little & Brown. Boslon. 

-■ ' -" — \, ],f Saaia, ScilIhmDian 

.(ewYwfc 

iG.b^WeUiuuiBllai. Oonld, KaadtU, JC Uncoln. 

ic Handbook, bT Rldnsr. FuUisin. KewToric 



n lb* MicroKops. I^na t ScaU. Nair 

,w York. 

J lo 1850, by DalKtoar. 

i^iHior»n»^ii]eridBii AniieUila, br Lmdy. Philadelphia. 
naiTofMacbar-- ■--"—- ■— — «'—"-.- 
naiT orSclenlii 
_.. ...larrofTenna 
(tCo, PhilailslpbiL 



DallyBiuirdoflbiiThiirniomsterfroiii IMOlo lS50,br Dglaloar. Maw Turk. 



ifHaabanlM. 
— . .., — „m^ i„H„H,n AnnJoIiin. Nim Vwt. 

dnmbo. 



lanBirarSclenlificTemu, bjHoblio. ApptOoB. New York. 
' ~ d in Salami Hlslory, iy fluscbenborgor. L 



ca, b7 Drakfr Smilb & Co. Fhlla- 

DnMiina of Ihe Uoil^ of Ibg Bunuul Kaca EiaraincdoaltiaFrinclplagof SciBiua,b> 
Bacbmiin. Charleswn. 
Sier ind Color-Maker'i Cainpaiilan. Baird. Ftaltadslph 



w Edition. Gould Jk Ltncoln. 



EchDaaorthaUnlrana, bjChrlatmai. Ibrt. Fhlladalphli. 

ETanifHiurj Cbamtatir, bj Pownw. Edlud bj Brldjv. Laa fc Blanchaid. FIiUhW- 
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894 ANNUAL or SCIBNTIFIO DliCOVBKT. 

miMwIiiiri'il-irlii- --j"-— - rvun. IfoTork. 

mimm- -■"-— — T- "—— = nuHi— ikinu 

Blunt* «f HIUtuT An u 
niiimm f Niuol KImmt. »7 R< 

fliiMii of Noant PhnoBskT, bj Qaj' Rarpan- No Taik. 

ElHiwiuarNMBnlPblliHDDhT.liTButba. £ & Buna k 0>. NiwYock. 

EkDnu«(!icleaUtlcAtrk<aun,VNocua. KHPhhACd. Allium. 

EtoiHDU orTrlcoitmiMrr. br IbcUn. Paium. N«r Ywk. 

&iejcki[^liarCtaoMiT,PncllciilMdTlHiic<(k*l,b]rBiiiil)u BilnL PtiOaUvfaia. 

^ilnHn will Hichuki^Pockal Book, bj BimU. Bupm. K*w Vmk. 

EiplMliig BipkUiIod U lU Bo«ky HouBUlni, CilUnta, ud Ot^bd, b7 Fmnt. 
Vnbj 4b Cb. BuBklD. 

PunHHi OuMe u SistallAc «nd PncUul Afifailur*, tj Oagbaat. Bdiud I? Hot- 
Mn. LKBud ScMI & CO. NfwTork. 

FMdAnlUn, HonoriFoK. CnriUni ft Bn. Bihlmon. 

PoMprtnu oAiw Cnua, br Hnkr. OouM « UbcoIb. BoMod. 

v—^hbOmtractlMorltanniHla, BordK. LIUla ft Brawn. BoMin. 

^ PdMliw. br achnm. Tnulual b7 Lhk. Hut. Fhllidtlphiii. 

, iMivbr Foaur, AJtany. 

GeokalciO Kajnnef Uh L*k* Suptric* CoppM' KiclaD, bf C T. Jafluoi. Pub. Dsc 

OoaisfT •») Hlauil Rmeaitm of dJifcnOi, br^I^BD. Pub Doc HLnUte ft CId> 



(•ofTMnpFunUlu, I17 BrawK. FiudjftOD. N«r 
*Bdrr«ilrU«aa<rflkH*Aoil8ckDC«,ti;RuikliL UndnTft BUUkdil PkO- 

Hta«r('FimnM*tdl9uuBN>Ti(Uioii, bj Mu&riuM, PdUuub. NnToik. 

Icorufiuhtc Encjelinadli, br BalnL Ouiifoh Nsw Yoife. 

tUH(ntfmafNuan1Pbniw[ihr, l?Mijo. Fuinun. NoHSoik. 

tlliMnthni sf Ibg FobII FoMprtiiU of Iha VtUsy oftlu CoiutactJcvl, tnDouw. 

IninrfiKiUnuPncilcalClwaiHi]', brBawmo. Lu ft Bluchud. FUlwlilrtlb 

InnMlnLlcm or iba Baciptool Action of Galnaic Cumiu M MCk oUmc, br wcU- 
Bnlthnnlan CiWrlbnihiu. 

KaJga Ancbot, oc Young Mlnr'a Aialwml, Bndi. Na«Tork> 

Laka Buparier, lu Phralcal Cbanclai, VenuUon, and AdUmIi, br HimiIi OnU, 
EaodaU, ft UncolB. BoatoL 

LMUNaaDihaRalatlnnaorSelBealoAcTlciittin.bT jDhuton. Saiuo. NawTiab 

LacuuM oo PneUcal AnlcultDra, bf JoEoatoo. Uuaud Swu ft Ca. Has Talk. 

LtaUi'aWMtaanCbaniMiT. Fetaraan. pkiUilphia. 

LlnaoTUtatHjiDdSclaniiac Hanof AiMriu,bT Wrnna. ApdMm. KaoYaik. 

Lo|leBBdViiUir*rBUUianiai1u,bf DaTli. aTs. Baiiw ft Ok Na<>T«fc. 
__H»nBalarAaacahatliia andParemloii, bjBanband Bofan, Undaar ft BlakMan. 
PhUaddpkia. 

MapoTthaOpatationtortliaU, S. Anor InTona and on tb» Bio Oiu^ irlUiAalni- 
nemical Oti«trTiiJoDi and Noua ot Ibi Cnvnltj. Pub. Doc. 

MaporihtOpanllDnaDf IhiU.S. Amr Inlho Villey ofMaiico. Fnb. Doc 

Muhamatlca lot Pnetlcal Hen, bi Qnrocj. Baird. Pbiladalpfaia. 

Hachanie^ DrawlnC'Book. MlnlSaftCo. Baltlnun. 

Macbanfea' Taxt-Baok, br Eatt. PUJllpi. &in]»n. ft Go, Baaton, 

"'■■■■ ■■ tlao of E^cuoHacnalltm. Smllh. NawYort. 
«rSaBtbCan]llna,VFatcbar. FhlUdclpUa. 
trr, br Owdnar. Laa ft BUnchard. Phlbdilpliia. 
uj.b^Bowman. Laa ft Blancbatd. FhlladdphLa. 
■ ■ -mnttj. Oanar- « " 
criblng and Ac 

, - hllKldphla. 

ador8olllBaCuUcEqual1cina.bTSUttu. &niiliHBlaB Cootribntkma. 

noHfoph or VtlrinaUa.itllbNfl» Special. VAdama. AmbscM. 

NoiMnna ana AWad OmHrm, br Glbbsa. Sinltliaonian CoDiriboihiaa. 

Maw BlaniaMa orOaoawIiT. br Smtlh. Pulnam. New York. 

Nonk AnadeaaSrln. oc b«criHWi> of Uk. Foran T™a oftb. United Su 
and Now B<«la,biMlchaai, wilt Nou ■— ■■ -■ - 



. NawYefk. 



b/Hk 



■r Yort. 

■■ Work, bj NultalL Put 



h, br FWcher. Lai ft Bluchaid, Philadelphia. 
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OccntuuhHu Ibr ISSj. Smlihianiu OKiiribniloiu. 

' Balrd. FUlultlptili 

' ' La t BUq- 

bnd London. 



La i. BUQchud. PblUiMphU. 




Rspanoni)HFr«nnortb9C«nSurT«TbrlS<9,bTBiicbe. Fab. Doe. 

BaponuidMBparUiaRoiiu fri>mFiHtSinlUiu>SuiuPt,b7Bnipwii. Pub. Doe. 

BepoKw Iha Suu Cibinrt orNuanl Hlslorj of Nch T«k. 

Rapott on Afileuliun to Miryliod LdgislBiun. Blnlm. 

Rapon of thg Tiiiline Comniiitse of lbs Lawnnce Sclentlflc School, Cuotirldni. 

Ru«uchH on Nsptvns. SunC. Wilku. Smilbwillui CoDUItailUoiu. 

EUlIng DlnuLooi, ty Mtaij. Pub. Doc 

Spaclmana of the StODo, Inn, tod Wood Bridges of tba Unllad SuUi, bf Dafgvi. 

^SiMulM, IbalcUHiodAban, brSlcheL EdiM bf WlUluu. PhUllja, SunpKn, 

AUL BCMOIL 

Suu of Igikultun \n EogUnd, bj Jnfaimoa. 

SoniulAnuoiDr, by MacliH. La Jt BLanclunl FhlUdolphla. 

Sjl&naBraCaungofLscluruaaChentlniT.br Soil;, Bsird. PhlluUpUi. 

^nnaoftoroDBuUci, bjWiH. Spud. PhllidelpbV 

fMam of Minonlogj, bj Duu. ^Iid Edition. Finngai, Naw York, 

I^BoakoTOeanuilriajDnwlng. MiniaoACa. B&Uinion. 

Tr»nl ■—---■ ~ ...._. ,._,._ 

Yotk, 

TmtiH on HotbovoH. Jswetl tk Co. Baiton, 

Tm(lMDnMuiiM>AdN»il ArcMMclnrtib^GrllSlh. BorftnlJtCo. New York. 

TraUlH m PbyatnlOeocr^diT.bjBuTlncton. Ediud b; Bordatl. Huk Nnwnua 
ft Co. New York. 

Tmtin on Plena and MHrlu]Trlgoi»DieIiT, brChaaVDnet. PaiUna. FliiMtalphll. 

TnatiaeontboTbionaadl'iHctictorNKnldunDerT.bTJeabn. ApfJnton. NawYork. 

Unlud Sutaa Bxpioriiig EipadiUon under Wllk«, bT Jenkina, AUen. Auburn, N. T. 

Unit; of tba Homan Racaa, V Smjih. Putnam. New York, 

Ualraraat JMuioour of Walfbla and Hai5itr«, b; Alennder. BDniOa ft Oi. BalU- 

'"uWsodAbvaaaofAlr.brmwHn. RadBdd. NewYo*. 
Vlewa of tba MtoMeoBjcTTorld, br Brecktoily. Pnu, Woodford, ft Oo. NiwToA. 
WoildHlIAnoiN. CiDckH ft Etnntat. Boaton. 



. 3 iizodb, Google 



FBENCH WEIGHTS AND HEASDBES 



tmHatftttmi^Tiwaeiwtlpaated iBMiiirM It inqMUlf nfand ta la llili Tchnn^ 
nd I* BOV inanlly adciIiUd far KlKItac farfimtM, m liiHn lh> follawlii( upluHkD 
tithtmutB, wlik > UUt of BHHunnmu, nduced 10 En^h iqalTilnu. 

Tb* rmicB utlr of knfUi ud mifhl'li buadon u laniiitte Jlnnodmi oTth* 
fMia, nufnlBUt In ill unintriea. ll !• LHl«ndHI of lU aitrlaiie iwttoii*, ineh m 
tnriir, ud iki arUuvr labdlTlikHu oT danilDn. an •druiu* which Uh liB(tb of a 
•Ka«b BBdaluB dual not pc u MK. Tha buii imaami It lb* bulh pin at * imrtdlM, 
or ofu MibI click (ntot miDd Iha ^nln rnm puis id pule, u rlikt HiflM wHll Ibt aqin- 
uw. Tha Itoflb of Ibii (ounb of ■ OMrldlan tt dlrldad Idio la.OOD.lM) puu i ■ dagl* 

Bxrir aqiuJ lo o» Eoiliih acn.) A Cuba nauuiinf «i web of lu iMta oh mam con- 
atllBUa lb* turt, ined for Arj oHuun. A. cube nwurliif on a«cb of Ua ildoa Uu 
Unlh pulof ■ Dialra U Iht UDtlj itf ToliiDia. A raaial luiflng Hcb ■ cibtkuUad Iha 

Tbaaa aniiioi balog oAao loo gnal or un unalL lor cDnnnm nae, ibar cofwUuu the \at 

^mad ftoQ Onofc shI Latin wonUi Jf u> oipmo ihiilllpiicaLLDa of Iho ori^oai oDhr, 
Qntt li naod, Ifto aipnoa dtTiakm of the orltilfiaJ nnitj.loiin, or worda allibtlT modl- 
aait6onlbaiallB,ueiu«L Tha Onak mcda ua dm, for Ico, Aacfa, ■ bnndnd, <Ua, ■ 
IboDisod, uid aifna, un ihovKod. Tha Luin irofdi >ra itci, lot len, caiu, t busdrad, 
ud miUf, ■ Ibooand. Thea* nrirni worda an placad babra, or preOiad u, Uh piinci- 
pal aaltj. Thui^ba duamare la aquaJ lo Itn nxtraa, and tha daclmatn la Iha lealb 
PHI of a main. Tha htcutUn la aquaJ u ona hoBdnd llina, and iha caoullu* li Iba 
ona huodndLh pan of a Dm ; Iba kilagrammt la iqgal lo a tboumnd paounaa, and a 
Dlllecnnima la a tbouaiiiillh pan of a fmoma. Tba caoDeclion between Ibaaa walgbla 
and maa au raa will now lie claarlj eaan. Tha arria ibeequan decamem, Iba Mn la iba 
cubic dacuMtre, and tbaiUiajTinHiKlaiha walfht oraUInof piirawalMatlUniBilmDm 

HtUITBn OF LENOTH. 

HiUlBuua = 

3,!S099 1.09383 O.ODOaS 

Hecton)atn= 8937.(17900 323(IS992 109.36331 0.00313 

Ellometia = dSm-TKlXI XSO.SSiXO 1090.(3310 O.eUX 

c*piCiTr. 

la Dnbfg la Biftl*Bl19B pimlttWT.WH fJllHU ■ I^IBJt 

o°06iiK '"o'cttcoa'' "^1^"- ""Iti!!^ 

, 061027 0.00036 

I>acillln,KlOO cable cantbnetna Ciozn 0.003SS O.OOSeo atom 

Llin.oresblc ^cl^we 01.02711 0.03531 O.Saooe aCOTGI 

Dacallu*, «t cantlaun diaSMIS 035310 tLaoOM OJOBta 

HectoUtK, ordedMira SIO2.7I1S0 3.S3ie< ^0OM8 3.76181 

XUoliln^ or iWr^orcoUcnHtta«l 021. 11300 36.31Eei SSO.OeeST 27.61310 



n= o.sewi 

a " 3.93TO9 



HlUlfiamme 0.01S43 

Oanliinmm* 0. 16431 



METEOBOLOOICAL TABLES. 
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ANNUAL or SCIENTIFIC DIBCOVBHT. 



TIBLX FOB BOSTON, MASS. UT. 42° 21' 22".7 »., I 
71° 4' 9" W. BY BOBEBT T. FAIME, BSQ. 
iudthlsinO,ni: — 
Fi*. Mu. A|ir. IUt- Jom. 

B7.S7 nil 46^ te« w.u 

VM ms 40^ H.as eG.6S 

aiM at.at mu hw «s.r3 

Biss at n.s Tu m.e 




c^ «ar GJV 4fM 
as.o mx UM 11.01 

m.W 81.71 61.78 40.73 



SSM 4B.IB 



31.17 *»M 



UflHt jBBt SO, u H P. M., lot iDWM Fab. 6(h, It mbDh. 

n Inlbi ibtmaxuroeaimdoo Jnain, ILUIiBcinoiHlian 

a Dm VIM, u siP. M., 1B4 4«rw, » Ual (1 31 P. H. U •ugd u 

WM hlllMM <w rtb. S, M nmriig, wbea lu iMuilg, ndocad la tb* 

- .tkaBMBlM«larik«*H,ini3D.a>:uitinila«Mr)nDK. 

■luradtmnai; nilHtlM iu(i liulnf ik* jav na UO 



I)«e.la,uaP. K, luesmcudililiDdgwH, . 
13, MU " ■■ " " 
W, M 10 " '■ 
Bahw ■ Ul of I.4I inch Id 33 hoan, ud ■ riw oT I.7E b 
tompinuira irf Um Ir" ■"■ 



in; mild, whiM Um aptfai (Ml •VBmw woB <aU, w *IU bg HM ■« Iki Ulowlac lalil*, 
ftr wUehl ban adufuS Uh HMl dlMtUMiM oriha BoUh, iUbkIi It would b> mon cor- 
ntt la conildii tha apriiv ud uUmii ■■ wmiimif.lM u ib« tqnliuna, ud nnmat 
udvlUaiuilttailBieo*; uUwfltadulfoTDwMnbn^onUHtnnifoNTonldosrtw 
»uiur ibu thu of Ifaicb, ud Iba lint hilf <d EapUdibH Ibu (bu oT Jua. 
ATMigaftiltTaan. ISSO: 
Wlnur innnlii _ MSB .41 .79 gr Dac 1849, Jan. ud Feb. IBBO. 

, " Manh, April, and Haj, IBSa 
" Juna, Jolr, and Aiwwt, tSSa 
, "BapL.OcI, aodNoT. l»a. 

■ or •Ttnf lanfth, whldi cuiaaa Um ^ifiuinl dlflbmca la 

S, and on Juna I Tigatailoa ma 

)37, bBiiu toan V.7S beloir iba 
wtnaa. Small *a tUa qmatltr atj aaon, lla aataia waro rair (Tldmi on Indlu ota, 
trhkb fii tbe QMit pan ilgaud mil, but nut wilbnw tattOoot, •mm aan ramabilnc 
Immatnnd bj Iba itda of oUKBI ftdlr ripa, tlma nndirhif It qoUa {nbalita Itaal a raduc- 
Ilon ot onlr ona dnfna DBn mold ban naarij nifaiad tha crop. 

Ttaa abaarratlocia tjc lampantnra an mada at aoulaa; ai 9 P. It, dmlnt Juoair. 
Fabniarr, Maicb, April, Noramlw, and Daumliar; it tiP. H.,diirliu Mn, JunaiSap- 
tambN, and Oelobiit ; U3P.H., dnrliijlDljuidAiigaat; ndal lORlL nwa tanu- 
aDj a dlfbnnco of 8° u mnriaa beimsa lbs inmpsniun of Dm cKraad anlaild, ad of 
9", iqQalU) about 93 of lulioda, during ihs da;: ^ct panlil lAaaintkiDa indicita that 
.V , — ■ — , — . ..■^.^ ..._ ->ij M fn ihs coumiy ai aqual dapibfc 



ampanUin irfipriap 1i qnlli ai bigb In 



. 3 iizodb, Google 



1CBTEOHOL06ICAL TABi:.S8. 

CUHATE OF BOBTON AND ITS VIOIKITT. 

Th* BhIhi IVokUct foiH>Kti23 conULna • Terr elibonl 

milcilletlnibjgcu.uaiknUKKl tabs from ihs pan orR.T.P*lu, Etq. 

*• ■ diliiant ud ucsnu otaanu. TlH tnikmlnf *n «tncu Irsmu.. r-y~- 

Thnperalvre in 1849, at Boston, AmKent, and Cantbridge, S&ut., 

and Oreenuiich, England, 

TiM DMin MDpgntan oT HCh imniih la IMS, Id Boaton (lat, 4So Sn, u iha olmrw' 
lodM U AjDhcm ind Ckmbrideo, Mus,, uid u ihu or Gnumlck. wsre u bOm* : — 
Ambervt lod CuDbridn baloA iluuted altout 75 %aA 4 mUn inHlarlj fKim us, Id ^Itudu 
elCMdlDgoucoirnlijluidainliiuuiaiilj'i but thMoTOneawkli (51°3S^ bmonUwi 

lu. Fab. Hu. Aia. Har- J™>- 

Bnton, . . m!^ ii^ 3^33 4S?39 e%°65 S^GT 

AnAitn, . , . sots laso X.3T 43.49 13.43 66.3S 

CtmMdn . . SI .OS 13.90 36.80 43.H) 63.00 S7.«> 

eimiriS; . . laid 43.1 42,6 43.3 . 64.0 67.9 

Inlr- Aug. Sapt. Oct. Nor. Dae. Yau. 

Boaton, . . . 71?10 ee.ast G^IT 6I?ST 4^60 sfsT 4^93 



ONHWlcb, . . (3.1 6S.9 69.8 EM 44.1 Ssll 49.92 
TliB quaiMJtj of tain. Including mallad anow, mi ai Ibllowi, In Inchai : — 
Jan. Fab. Uu. Apr. M&f. Juna. 
Ambacal, . . .0.99 0.99 4.91 3.£4 3.61 1.63 
Cunblidi^ . . 0.73 1.46 6.90 1.34 2.76 1.37 
Qlaenwich, . . 1.69 a.SO 0.4G 2^20 3.90 aaO 

IuIt. Aug. SopL OcL NoK. Dec. Taar. 
Ambacal, ... 336 7.aS I.4o 0.36 3.S5 3.36 4B.4S 
Cunbridga, . . 1.17 6.63 213 7.6« S.43 3.73 41.M 
Onaawlcli, . . 390 0.W 330 %n 1.66 3.4C 33.84 
Tba quotltf of nnir In aach mmtb wti, In Indus, at 

Jan. Fab. Har. Apr. Dae Taai. 

Boalon, . . 0.6 &6 I.O 0.i 40 14.3 

Ambnat, . . ao 13.0 10.0 3.6 14.0 436 

Boaton. AmhenU Cambridn. GraaDwlch. 

lliHraomater hIgbeBl, Jnlv 13, 961° JuIt 13, 9B0 IuIt 13, 98° July, S4.10 

kiwaat, Jan. 11, — ll Fob.ao, — 10 FdH-SO, — 7 Dec. 38, 18.S 

Range In 1S49, 97} 103 lOG iiT 

At Boaton, on Jnna SI. tbannomalat 96(0: at FUladalpUa, 103°; iuidaboTe9a°Ibrniila 

houraloBmoUyn.N. y. 
At tbe caletnued Fnnconis (lat. 44° lO*), It the liiM of, and aurrounded by, Iha Wblta 

Uounlalni, the tbscmomslec nao on July 13 to 1030, « about 140° bigher Ihaa on the fith 

In BaBDD, on ths iSlih of Fabruary. IB49 (the eoldiat morning at Ctoibcldia}, Ihe Iher. 
DtomsMrSoiidalOl; andatCambd^, anJnii.ll,— 4). 

IdJS49,— bnronwlactilgliim,Fab.2r-38, 30.90 Fab. 11, 



TlHiallllndaoftluibaTomalecatGnaniilclij on Fab. ll.msublghaabaabaenotiaanad 
thaniHHhIn tha lut 71 jenra. "In Dec,, 1773, Ibe nduced nadTng hu 30.9a" Xen- 
OTar, "tbe mvange roadtn^ at Greenirjch from the lat till tbe ISthofFebnurywaa 30.65; 
01 fully half an Inch abore tu aTenga mine." In Bi»lon, thii Tecj neat iddltioD to tba 
uaual aaighl of iha atmaaphere began on Feb. 18, tha day it ended at Gnanwlch, and 
coatlDudalial7dayi, tUIlbarthof Much; llie mean nducod alijuiib of the luoow. 



AMNOAI. OF 80IBHTIPIO DIBOOTEBT. 



■hhoda tt WM, vMck caoilDaad i^ibm chup 
U tha Slk U « i. H. , wu Ite UiliM ataBTid b> 



OnMwkk, . 

BiMon, . . 

CuttrUf, 



a»M 



37.U 39.43 «L37 «.Ta UM <».« 

Jalr. Ai^. SfpL Oct. Mm. Dae Tcai. 

Ti?cr nfta afss 6i°oe 4i?9b ai^ Ait 

. nor 09,10 ci.K ts.ss si.ia ».«r v.a 

81 .n «].C8 a.a i«.78 44.13 4an 4a.« 

TtH annfi qiuUtr oT niD In nch nnlh, il CxnMdn, darlof tka kM lii Ji^i^ 
Md u amoiricEi ihirliif tka lax nlH, mi ulbUmn, Inlocbic — 

Jul Ftb. Bbr. Apr. Hh. Jim. 

CMnMdn . sag 1,7a 401 iSi slA a.ee 

" '-'■ 1.81 l.r* 1.80 1.83 l.t8 i.BO 

JvW. Ang. SoH. on. Not. Dk. T«i. 
3/4 3.91 3.ES 4.{rr 4.34 4.a> 1I.M 
Onuwick, . &31 3.82 3.33 3.39 S.63 IM X.IS 

AtOuAridn, Om gnuat qgutkr Ub In Deceoiber, Iha leut In AjtIL 
OiHnwich, " " Ouober, " Much. 

Oimxan qnuUly Id mj maatb 1 Cunlitldgi (In B nin), Not. ISM, 10.43 IncbM. 
L«« " " ■' ■' Jun. 1849, 0.» " 

Oiim mmthT In war monlh ml qiMawkh On 9 nui\ OcL 1341, 8.0 " 
Uhi " " " " Jun<,IS49, M " 

TIh nunn tdmpifmUn of «ach of Ih* lut nlna jous wu u ijUi>in, tU.: — 

1841. 1319. 1843. IS44. ISlC 1818. 1SI7. 184a IMS. Hmu. 

BoMon, lisi 4£tS 48°33 4^(» iS.OS sfss 4^98 4^70 ^K 4^43 
anilcfdg(,48JS 48.79 4£.30 «.01 40.06 49.08 47.7* 47.0 47.M 47.n 
OnB<ricll,tS.e4 4S.B9 49.89 4S.63 47.SS 31.38 10.83 60.13 4B.W 4Sl4 
In Um wan* of Ik* nlu riui th* thaBWmgUt ma : — 

Bonon. Cuntaidft. Onairiek. 

HlgfaM, . JdhSO. 1811, 97° July 1^ 1S4», 100° Jd/, 1848, SSp 



[ of daitructlTe hi 
Kf'i °n juij IAD un. 

BoaiDo. CuDttidp. Gmnirieh. 

rai, Iul7, 1S12, 74.170 JvlJ.iaa, 73.00 J jjf"' JUf f 68.4 
Ian. 1814, SO.OO Jan. 1314, 1G.3 Feb.', IBK>; 10.7 



wteh, 133.1, Mincn Nonnbsr ud Dsumtmr, IS46. 

At Onmlrkb, til* CDlital month inngsd two thirdiol' k itgnt abote the ft««lnr. 
point; HBoMon, 130, ud U Ckmbrldga, anulT ITOAetou the same point. Tbagnnua* 
■oddflo ehuifl (risa) In tha tbannomaur In tfa« nine jaan took ida£a In H bonn, Jao. 
■'T,iS4|,T&.uBonn:i,GS°; Ckmbridp, 71° ; ind U KorUamplan, n<ar Am>^, 83°. 



Omlaat dld^nci 



D^iizocib, Google 
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sx 



iSte, 58.47 



2.71 



BrUuBlBTBtdiksltaplnn tbU, >hbiiiigli thi IiUtDdiKir 
Bottoo, iu mau unnd tempuuun li uodty IA< (oiw, uKt i 
•nborti tt CkmtvMn. Hoiboth, that luuir ud Fabniui 
IO°ifMiB«,«4JiilriBdAogBMilioiitiaaiiKiicokkr, itam I 
MwMatbidiiuUorCWBndNtwEHludbgennHiluiiionRppanni, whan Ills eon' 
■Iduad lba( plusi on llw «uterii lida ofTlonh Amsfici, Jn itu luliude of Sli°, a.ni aeu- 
If UDinhBMuUa I udthU In ttis nclnilr of Quabec [lat. 46° 430, orriionihin4t''8outh 
of Orauwlch, ihs iplrii tbgmoiHMt w tha eui «r ft'atimy Uu, u ii i> nld, sank lo 
— Ii3°, or 13° batow tM point of CDii|*l*lkHi oT nHitocr ' 

II alao tppaan tbat CiM mMIl uunial Umpenliin Id Boaun li mora than Sf talihar Ibaa 



ich, Iha aalK 

)° batow tlM 

ntppaantb ' "' 

IhaloftbamiD 

- ballast! 



dimlnlahgirndiaUoa.' Tin dHbru . 

aa Bi nnrlia, batwaea Boaloa mod tba Obearraloiyi It : 



point of cDoialaikHi oT nHitocr ' 

IM maan uunial lampenliin Id Boaun la mora than Sf talihar Iban 
*" Obaamlorj la atluaud. Tkig djlfennce, II 

Doa Bts) in tbo Mj, but prliKlpall;r by lit 

-■- ^Ina Iha night than in the daj i 

., .nUia aTaraje,4'' (about e° on 

.. --.__ ... .... . S P, H. ntuir dlavpoan. It, outvitgr, greatly 

Tarlaa j bring kr|nt in parfenl]' tdaai uid calm moniliigB, much laai In tboaa ihu an 
wlndr, and *«T amall in tboaa that an mln; with atnuu tuMMa Aom Iha &o(S. W. 
Tba naalaH diDbrntca occurred on Januarr K 1841, lii. 1fi|°: Iha Ibennonielar lUmllng 
at aunrlae al Cambridlij <»— IS"; in Boalw, Ot°| but (6^ hu baan nolicad saremi 
limaa. IncoaaatiueoceorthiabigbartampontuFailunj 

of imv ia ban much laaa than at placaa on' 

of ■priDf la a numb aarliar, and tna firat I ^, , 

kiiiA or grapaa, paan, Ac., an ban irel! lipanad, which at a >or/ short dUiuco lall a^ 



IK 



night in tba cit/, 111 



I. — Summary of Thermomelriad Obiervations. 

*«* Tlw Utannonwtoca, aaU'-raglatarhig, bung about nine loat froni Ihe gn 
aDonhamaipoaiii^pniUcled tnuo nJn and nBMtioD. T^mocuhlr maana 
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Hootha. 




Hlgheel 

iSZ 


Mal^. 


MonttilJ 


DallfRanga. | 


Sale. 


Dag.lDalo 


Dag. 


Mean. 


□reUm 


Leaat. 


Moan, 






S7 7. 
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33.793 




WU 




ToinyMeanj, 


Mas. 


93.sa Miu. 


fl.7B 


M.ai 


40.06 


62.865 


39.15 


3.65 


1B.69 



— Summon/ of Barometrical Obtervathns, and Slate of the Weather. 
* Buonialar, ona of Tnniihton'e, with an aduietabla 
I lour loat (fom Lha ground. The number oC Fait Da) 



Tba anrlacs of Bain' 

, J fram Iha addition of 

&. H. and P. H. being recocdad. lUa of Rain, 
uanlillaa. Di/a of Snow, thoaa on which It tdl 
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TABLS POB SOKEBTILLE, ST. LAWBENCB CO., H. T. LAT. 44° 

Ky 36" N., LONG. 75' as* 24" (bstikated). aititude 413 

FBBT ABOVE TIDE (esTIBIATEd). 'BY T. B. HOUGH, H. D. 
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TABLES rOR TEE UHIVERSITT OF KOKTH CAROLINA, AT CHAPEL 
BILL. LAT. 35" 54' 21" N., LONG. 19' IT' 30" W. BY JAUS8 
7HIU.I7S, PROP. XATHEUATICS AND NAT. PBILOSOPHT. 



HoUandiT, inorAogut:— 

BuDDWUr, u ■DnriB, Sf.TSO la ; i 

ThMm. to. " 790 
CDldut dij, Kh Dl Febrairv ; — 

BaromelAT, il aunrtse, 30. 114 Id. ; 1 



SOHMARY OF THE METEOSOLOOICAL OBSERVATIONS HADE AT 
THE NATIONAL OBSERTATOBr, WASHINGTON, D. C. NORTH 

LAT. 38° 53' 39" 25'", long. w. of Greenwich 77° 03' 

30". BT LIEUT. M. p. MAUST. 
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qoalltr b tnndW lb* low fndi tf Ibg nring wid ulBDUul moolki ; lh> mgu of Iht 
■print '■''■( Bvulr fln iicrm )■■ Itnn Oat of 18411, whUa (UUIiiin tt iSaOi ona li(n* 
Iml TteiommitiniinnHrbr ihuItom dlflwudBlKlf Tin (i«U« hiu ma 
U Jolf 1 Ika mau of Uh Buolh Mnf 7<Cl4 (hcnaa, wktia Jolr, 1MB, waa »» imm. 

U IHB. tha Pawl) •» tai Oowar oa iba TihS April ; Inparial Gan «Bd Herlllo Oftir 
eBlballlhiPWr, OBthalSlliludtlHtpidionlkiarih. In 18g5, iba ordar *» tkv .■ 
hKh, lirU :)3d ; OanaodClwy, IteaU; F«i, IteWlh; and A|inl& tbaMof Mar. 

.-^ . . "■--'-- -TBiliaololB^rtwBHwaaSia 
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TALVABLE SCIENTIFIC W0SK8, 

PUBLISHED BT GOULD AND LtNCOLIT. 



LAKE SUFERIOK, 

ra FKTSICU. CE4KACTIB, TISETATIOtr, ADD AKIKUI, COKFA>K» 
WIXK OTHKK ARV latUiUl ftXSIOIII j 

BY L. AGASSIZ. 

WITS A KABEATm OV THK RXntntnOK AHO m-UaTBlTIOIM, 
BY I. E. CABOT. 

"TiMiliumsiHaribaHHiuIUablionaf PiaC A(udi li •DtsiUtj rUluopU* 
li miHlin ) ud Um {lud idn at tlw *«k i( thi danuid Rh tli* noofoitlH U 
(ton W Uh iiosj sf ■ ponoBtl God, u > ■situlis frm, (bar* ud banodiUtta 

" A wgcl: ilcli iiHt Tmiimi la uUMr ptafniml of Mtf nnHtiou ud ounpnliniiln 
ink*. Wa ooBiHid il u lU iiite]ll(«nl nutan, wfetUiar KlenlUa u ntkRwEn, 
■d whiibH I17 « •lanaL" — CMiMa lUgimtr. 
"Thtwyluaf UkrmiikiMi axpadlUoD bin bHB cuifbll; nrriUM gat In dit 



*Bd»Ul 



uaftkknBukiUa axpadlUoD bin bHB cuifbll; nrriUM gat W dit 
n gf Uh paOT' It ia > woA (nil of <iit«r«t ud inatiiHlioii to all whs 
an tbs allfhtaa utaBtioB u >ba Nitaral Hiitacj of Iba UslUd Btaua, 



swiiivlitgdii be npidad u gnu oT Uh ra 



PRINCIPIES OF ZOOLOGY. 

NEW HEVISED EDITION. 



rAXT I. COHTAKATITB FETBIOLOST. 

BY L. AGASBIZ AND A. A. QOTTLD. 

'* ^Ua booh plH«i u In pDnmioix of [nRMmatLon belfo «eiitaTT InidTuea ofall 
gD algiimlwj Korki on lUi lobiaet. ■ . Novorkoflbaaama dliaaiialouha* 
am ■pound Id Ub EuKih lunaia eonliUiiini xi mncli now ud nlubia Igfer- 
uUh oa U.S lobjactof irUch It Initb" — /V«t JkM> JbO, Im Oh .4l»a> JnmA 

tstmmj. Tha TalnmB i> pnpami Ibt Iba Mudnil is uaMul (oaiiea ; it !• aiinl^ 
ud alamenlary la 1u ilf lai ml Id ita lllvitratJaH, oompralMDilTe In ila nun, jot 
wall eondaniad, ud btoogbi InM tba ounw compau la^ulaita Ibr tha pupgi* Enni* 



PART IL-BYSTEMATIO ZOOLOGY. 

!1 or CLASatriCATIOV AU ArpUSD, ARO TSB 



■,ii,Coog[c 



THE EARTH AND MAN: 

ttetwmoitCompartitiviPh^neaiGa)fngiij/,initiIl*latient«a0Bul«rf 

Bi Akhdij) Qdiot, FroC Fbji. Geo. k Hut. KcDctutcl. 
TrmtluMfivm O* Fraic/h bj Poor. C. C. Fkltoh. — With a 
Jteriied Editian. 12mo. Files 51.3JI 



** Tho** who biTfl b««D uc^vfliamtd to m^ri Gtofnpbj u 
' \e niiHitMl«i biKDil ikAsi il toj 

•OTK ia III* n(l«a tmu ud *)ifu«iUr HnhiHd ui*B(»Miit dT Ihi nuuilEli ecta. 
ptmmt tba pluau' cnm, > »w muihiUtim oT the wudom Hhldi bin filltd Uu 
HRh witb (utlabH. • • • TnlbgiMdnw* iliell «<» » upolen, IT wa Un 
•aid «HHicli to vMeita fai* eutiDaitjr ud to pflmude htm to Look to Iha hnk lEHlf §ji 

■* Til* (nad idea of til* work li burfUtttt'f'i ^T U>* atttbor, whan ba oatb il 
Ibt gmrnaUal mmrtik if UiUrT. • • < Tka man of idaasa mm hail it u a baaui- 
All nnanriHticia rrum tha &eta of i>li**nuidii. Tha Chiiitiaa, iiha Unata is a m*i 
eUbl PioTldeDC*, vill diav aoaiua &om it, aod hopa jn men aaniaitlj Ibr tbt 
ndamptiDB of iIm mcial d*(n4*4 jnttioM or naakiDd. Failh, asiaDea, leanliif, 
pottiT. lait*, in a word, faaiiu, bara Ubanlli eoatribalad to ihg piadnatioa of tha 

hinoiT, and luw It Hiaidi llha pn^liaeT' I> will OiKlnaden la wbalaTu Uaiwn 
it HUT >>• pDbliiliad i aad ia tha ala^l Eofliah diaia wUcli ii baa isiuTod ftsa tba 
Bdoompliifaad pea of tb* tmwIatoTt it a'ill not fail ta jat*mta ioetntct aad ioapLra. 

Wa coDftalolata tba laran of biitorjr andoTphTiia^ ^Oftaphj, at wall aa all 
tbo*a whaaniiiuiaitadlii Itaanawth and tipaoiion of aurcomnnn sdseaiiiia, thai 
PnC OsTot ooDlaniplaleB Ihs psblicaliou ef aieriai arelementaci woikion Phnjea] 
Gaofrapbj, in whIiliIheialwD peal branchei of iladr vhlch God ha> lO shjaalr 
joiaad to^tber, will not, wb tiuit. In pal uaiidar.*'— CSb'ifdBa £faaiiaar, 

voik ia one or hi^h morit, exhibiting a wide rasp of kaowled^, paal rflaaaFoh, and 

in lueh ■ubjaata, andaivanewTiewi toall, of maa^iFalBtiop toibe |)oba ha iababitL** 
SiUnn't Xanul, jj^. IM9. 

thai haa aTBi been pnbliabad in thii aoiuiuj. Tbej iD>*it Ibe iltldr of jMfnpbT 
wilhan inleieal wbieb will, we doobl net, luipiiio and deligbt minr. Tbe^ wiD 
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I. THE PEE-ADAMITE EARTH. 

ID inMed from en Ufk In hli Ubo- 



canputo hlf ihvtm o^p i ■"' ■* <■■■ >"" ■■*] n m m i —w sot, lov «iib« ■ >"■■ 
BOltT w mil u adEtauB^ ud bHalr to tb« oltfwt ^kkh h> !• aliiiliii to HOcaiplUk 
If va do DM gnifiTmliliiko, thliliHigloakBd ftn nilDBia,«lU tntm ud nitaiD k 
4a«p ImpmdoB to Ui» Bwwlw«ll«»«wit eheka tf Bnnllitamrafld."— JwMtt Ssait- 

" Tlw Dwi *lu Sndi hii olOMnt Mwnu cnat Btnaghto, ud !• Dot iCnld to pnili 
unnwCar t^odi of ibibagttnia, bo ho ptduaopbR or tboolaalu, or both, 
... , .. ...._■.. .-J ...- ■_.■ ■ »■-. — 1.1 • Bif(Hiioli«liiBliioon- 



"Dt. Huilg Btniv In ■ luld, inootait, ud oAn hMilT doqagnt Duiiar, *tl Ou 
Imttng Ikoa of Roolocr, wd tttfr bwBtUtal tununr irtth Iho iHiihlDiii si Bolp- 
Inn. Aiit«oikitfp>5HDKilonlBttJnlUlon»»8atlMan,ititUlb*oDeoftliomoot 
ecapkto OBd pOBOItrutant. Tl ■iliiiwiiwl iniaiiifi iiliiii mil ilull iirii'il'f. ml 
koVlomonooBdnoadOBd tnOBttfal ttun !■ (imHll:r nniBd too mk » prafbimd. 
U irlU tw on famliHUo oontdbiAa to BIbHal BduBo."— Aw Tofib 5«M<tIu). 

'■BoliowgDdk«felonondl«ld.noiiHHr,gotdn|iHonc W tho nonndwoik of o 
•otdoot roozbUt oDopootd to boTO TOZT nneototo doCo, thon onj othor inltoE wltUn 
our ksnMgB."— iKu T** Om. JOtttttitr. 

UThoaknumtoof thlou ttulowoof orgonioiuCiinf ond tbooo oipocUUr ttaot Uo ol 

II. MAN PRIMEVAL; 

OR IHl OORSTiniTION USD PBUCTITX COHDIHON or THI HnHAM BEDia. 



to cartj ont tbo 







" Ji !■ ominonUr ptalloaopliicol, wd u (b 
not &U to boTS o wldo oirda of Roiton, or 
totMp.g«."-Arm Y«rklU,Mdir. 

'• Tbo npnUtlini of tha ODlboi of tbla Totimia !• co^xtonrin with tba Ei 
ffODga. Tha tiotk. bafbra na muUfiata loiuh JoanolDK and outophjileol oooa 
naot moDunendiUDn li, Ita pomr (o obdk (be nadac to tbbik and nflODt.". 

"RnRontlr nngiiUDg tba BIbIa oa tha finnMln sod siponanC of tniC^ ha 

.1 J... ..I.: — 1 •., I, oMialaA tOcdbla: oDdhaodda W tb™ii 

Dtond&cHHoefdiotlon."— If. Y. Om. JdoMi 



„ otofthoi^tlnthlaToluiDe. u< msbutoonOFd 

aoipio Bcopa Aa tbo onthor^i nmoAoblo povefa of BDBljata mod Olnatntloii. 1.1 look- 
tog ultba keen ondMUditoB ore at the prindpleavUehngnlolaUHOODdiut of Ood 
iDwiida man, a* tfaa totdllgaU tohoUlont itf lUi lonrwocld, St. Haiill boa bid down 
IOrblDMl([hioadlMlMt,b<dcoiuiaotodTiainoftbaIHTlMpDeodan: niit,Ihanid 
timod at bj God | Saoond, tha litofoiu ftn the amplojnient of It. In ■ nrj molai^ 
wj toea oar aatlior gnppla vUh ahnoat tT*i7 dUlinil^, and panlaitof nlllai* wUidi 
ooov vithln tha laoga of hli propoood Inqnlij toto tbo ooniotntton ood oofldlllo n 
itHta PrlMoial."— iMKtoii Enag^ml ISiuirt- 

III. THE FAMILY; 

ITS COHSTITDTIOH, PBOBAIIOK AND BI8T0KT. 
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WEB STER'S DICTION ABY. 

TIE ENTIRE WORK, UNABRIMED, 

!■ Out T«lM«, Crvwa Hmmwli*, •€ 14«a PbvwS 



O. & C. Meiriam, Springfleld, BIm«^ 



TE8TIMON t AL9. 

" lis reputatioQ is widely extended. I doubt oot this «di- 
tion bu received essential improremeats from the able 
hands it has passed through." 

"Best Defimno Dictionamt in the English LangiMge." 

" AcctTRATE and BELiABLE in giving a just exhibition of 
the Language." 



"THE MOST COMPLETE, ACCURATE, AND RE- 
LIABLE DICTIONABY OF THE LANGUAGE." 



And tkitig other members of the United Slatee Senate. 
President of the United Statet. 
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